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ABSTRACT 


This study investigated the relationships between 
etn achievement and each of: left-right discrimination 
and lateral dominance in a sample of fifty-seven children 
in the second year of school. A further investigation 
explored the relationships of these abilities with certain 
verbal and visual-perceptual abilities. 

This study also provided repeated measures data to 
add to Smith's (1970 data so that an additional indication 
of the longitudinal development of lateral dominance and 
left-right discrimination, as well as the relationships of 
these factors to gains in reading achievement, might be 
saws ee. The lateral dominance characteristics, left- 
right discrimination abilities, reading achievement, and 
verbal and visual-perceptual abilities of these children, 
as measured by certain tests in May, 1971, were compared 
with the same abilities euseoted ine May ,OL970 jadoy iSniiths 
This study, then, provided additional data on a particular 
sample of children. 

The pupils in the sample were tested using tests 
of: left-right discrimination, lateral dominance, oral and 
Silent reading ability, and verbal, visual-perceptual and 
intellectual ability. 

This longitudinal-type study revealed that in the 


second year of school pupils who were able to discriminate 
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iv 
the left and right sides of their own bodies and who knew the 
meaning of the verbal labels for left and right scored 
Significantly higher in reading achievement than those who 
could not. When verbal or intellectual ability were covaried 
out, however, the difference in reading achievement scores 
between these two groups only approached significance. 

Pupils with high verbal or high intellectual ability were 
able to compensate for any disadvantages in reading to which 
left-right discrimination deficits might have contributed. 

A significant relationship between lateral dominance 
and reading achievement was found, with left-handed children 
scoring significantly lower than right- or incomplete-handed 
children. The lower intellectual ability of the left-handed 
pupils in this sample may have contributed to their lower 
tatdatd scores. 

There was a significant relationship between lateral 
dominance and left-right TOR ROELS in the present study. 
A significantly greater proportion of left-handed pupils 
than right- or incomplete-handed pupils could not consis- 
tently identify their left and right lateral body parts. 

There were a number of changes in the relationship 
among the various abilities which were investigated in both 
oO mca Oy Ae, Implications of the findings were stated 
and suggestions for further research were made. 

boohn Wee omlthe  LeLtc-Right Discrimination, 
Lateral Dominance and Reading Achievement in Grade One Chil- 


dren" (unpublished Master's thesis, University 
of Alberta, 1970). 
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CHAPTER] 1 
THE PROBLEM 


When people read in English it is important that they 
move their eyes from left to right across a page of print 
and from line to line down the page. Various factors affect 
aechLicy Seracitity. An reading With ‘this left to right and 
downward line by line progression and the concomitant read- 
ing achievement. One such factor may be the establishment 
of lateral dominance, that is, a preferred use of one side 
of the body for motor tasks. A second factor may be the 
Saitou omabetrlymtOnailsCriminacve left Crom right on his own 
body and on objects and persons in his environment. 

The problem was that it was not known whether lat- 
eral dominance and left-right discrimination were signifi- 
cantly related to reading achievement in young children. 
This uncertainty existed because the results of reported 
research in these areas could not be directly compared for 
various reasons. 

Both lateral dominance and left-right discrimina- 
tion have been found to be significantly related to reading 
achievement under certain circumstances, but not under 
others. Some normative studies, (Harris, 1957; Belmont 
and Birch, 1963), delineated the age at which these abili- 
ties became better developed in certain samples of children. 
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However, while the relationships of lateral dominance and 
left-right discrimination to reading achievement in various 
populations have been widely investigated, very few longitu- 
dinal studies concerning this relationship have been carried 
out. 

Less research concerning the relationship of left- 
right discrimination to reading achievement than of lateral 
dominance to reading achievement has been reported; again 
there have been few longitudinal studies. As early as 1963, 
however, Belmont and Birch suggested that this was an area 
where further research, especially with children in the 
contemporary cultural milieu, might provide additional 
valuable data regarding causes of low reading achievement in 
some children. 

Regarding lateral dominance and reading achievement, 
the research literature appears to be divided about equally 
between researchers who used subjects chosen from a reading 
clinic population and those whose subjects were drawn from 
the regular school population. In general, if the subjects 
were chosen of a reading clinic population, lack of estab- 
lished lateral dominance, or the preferred use of eye, hand, 
and foot on one side of the body, was found to be signifi- 
cantly related to reading achievement. That is, children 
who had crossed dominance, especially those who were right 
handed and left-eyed were found more often in the reading 
clinic population than. children with established lateral 


dominance. Researchers whose subjects were from a reading 
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clinic population and who found a significant relationship 
between low reading achievement and lack of established domi- 
nance, include: Dearborn (1931), Monroe (1932), Selzer (1933), 
Harris (1957), Coleman and Deutsch (1964), and Forness (1970). 

On the other hand, if the subjects were chosen from 
a regular school population the researchers found no signifi- 
cant relationship between lack of established dominance and 
low reading achievement. Researchers whose studies fall into 
thisheategoryimneludes f Clark: (1957)ije Spitzer ff Rabkin 7 cand 
Kramer (1959), Silver and Hagin (1960), Belmont and Birch 
@lL9ioSs )Fatand 2Srithin 19:70) t. 

There may be some children who have crossed domi- 
nance, for instance crossed hand and eye dominance, and who 
are low in reading achievement and have been diagnosed in a 
reading clinic. If these three characteristics were strongly 
associated with each other then a need for further study in 
this area would be indicated. 

With regard to the relationship of left-right discrim- 
ination and reading achievement, results of research in this 
area are just as equivocal as the results of research regard- 
ing lateral dominance and reading achievement. There may be 
some children who have poorly developed left-right discrimi- 
nation ability and are low in reading achievement. If these 
two characteristics were strongly associated with each other, 
then a need for further study would be indicated. 

The differences in the results reported by studies 


regarding lateral dominance, left-right discrimination and 
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4 
reading achievement were due mainly to variations in research 
design among the studies, such as differences in: (1) the 
instruments used to test lateral dominance, left-right dis- 
crimination and reading achievement and; (2) the pupil popu- 
lations from which the samples were drawn. 

Qwo, Gesearchersi,+*Hundileby (2969)*-and “Smith (1970), 
using children in grade three and grade one respectively from 
a large urban population, found a significant relationship 
between children's performance on the Benton Test of Left- 
Right Discrimination and reading achievement. Harris (1957) 
also found a significant relationship between left-right 
discrimination and reading achievement in seven-year-old 
children from a clinic population, but no significant rela- 
tionship in nine-year-old children from the same population. 

Reporting findings directly opposite to the above 
researchers, Balow (1963), uSing grade one children but a 
very short test of left-right discrimination, found no 
significant relation. Coleman and Deutsch (1964) testing 
nine- to twelve-year-old children, Benton and Kemble (1960) 
using nine-year-old children as subjects, and Silver and 
Hagin (1960) testing eight- to fourteen-year-olds also 
found no significant relationship. 

The problem, then, as expressed in the research 
literature, was that it was not known whether lateral domi- 
nance and left-right discrimination were significantly 
related to reading achievement in young children. Hence 


both lateral dominance and left-right discrimination were 
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investigated in the present study. 
PURPOSE OF THE STUDY 


Smith (1970) found that a significant positive rela- 
tionship between reading achievement and left-right awareness 
existed in a sample of sixty grade one children in a large 
urban school system, the Edmonton Public School system. He 
found, furthermore, that established dominant subjects had a 
greater degree of left-right awareness than crossed dominant 
subjects. Smith (1970) concluded that there was no signifi- 
cant relationship between established lateral dominance and 
reading achievement in his sample. He argued, therefore, 
that for the children in his sample, lateral dominance 
indirectly affected reading achievement by virtue of the 
fact that left-right awareness was dependent upon the develop- 
ment of established lateral dominance, with reading achieve- 
ment being directly related to left-right awareness. It is 
not known whether this relationship continues to exist in 
the same way beyond grade one. 

The purpose of the present study, then, was twofold: 

1. It investigated the relationship between left- 
right discrimination and reading achievement, and between 
lateral dominance and reading achievement, in children in 
the second year of school. Various aspects of lateral domi- 
nance in relation to left-right discrimination were also 
studied. The nature of lateral dominance and left-right 


discrimination was examined further by comparing the visual- 
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6 
perceptual and verbal abilities of children classified accord- 
ing to whether they possessed established dominance, incom- 
plete dominance, established lateral dominance, or crossed 
dominance, and according to whether they could successfully 
discriminate left and right. 

2. It provided repeated measures data to add to 
Smith's (1970) so that an indication of the longitudinal 
development of lateral dominance and left-right discrimina- 
tion, as well as the relationships of these factors to gains 
in reading achievement, might be ascertained. The following 
comparisons were also made: the lateral dominance character- 
istics, lese-rightediscriminationvtability ;landereading 
achievement of these children as measured by certain tests 
in May, 1971, were compared with the same abilities of these 
children as tested in May, 1970, by Smith (1970) to determine 
the developmental trend in their reading achievement in 
relation to visual-perceptual and verbal ability. This study 
in this way provided additional data ona haresetaar sample 


CGrechwldcen. 
DEFINITION OF TERMS 


These are terms which were used in the hypotheses. 
Other terms were defined as needed. 
1. Children in the Second Year of School were children who 
had been in school approximately eighteen months, 
regardless of whether they were in grade one or 


grade two. 
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2. Reversal Errors on the Neale Analysis of Reading Ability 
(the Neale) referred to reading words as if a left- 
right rotation of letters or words or parts of words 
had been made. For example, the child read 'b' for 
rd aa oaWaeet oO. MP Wast’ stand @troperts for *porters! 

3. Reading Achievement was the children's accuracy score 
on the Neale; indicated word recognition only; 
does not include the timed score nor the 
comprehension score; also called the Neale total 
score. 

4. Verbal Ability was the children's score on the vocabu- 
lary subtest of the Wechsler Intelligence Scale for 


Children (the WISC). 


5. Visual Perceptual Ability was the children's scores 
on the Marianne Frostig Developmental Test of 
Visual Perception (the Frostig). 


6. Terms regarding lateral dominance: 

a. Established Dominance meant the preferred use 
of hand, or eye, or foot for tasks on the 
Harris Tests of Lateral Dominance. [In this 
study established handedness was indicated when 
pupils’ used> one* hand’ for eight) or’ more’ out of 
ten of the Harris handedness tests; established 
eyedness when they used the same eye for the 
two eyedness tasks; and established footedness 
when they used the same foot for the two footed- 


ness tasks. Established dominance meant 
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established left- or right-handedness, eyedness, 
or footedness. Children who did not perform the 
Harris tasks to criteria were classed as 

having incomplete dominance. 

Incomplete Dominance meant lack of established 
dominance of hand or eye or foot, as measured by 
the Harris tests. For example, an individual 
was classified as incomplete with with respect 
to eyedness if he used different eyes for the 
two eyedness tasks; incomplete dominant with 
respect to handedness if he used the same hand 
for less than eight of the handedness tasks; and 
incomplete with respect to footedness if he used 
different feet for the two footedness tasks. 
Established Lateral Dominance meant having the 
preferred hand, eye, and foot as measured by 

the Harris on the same side of the body. People 
can have left established lateral dominance or 
right Sf daoih shea lateral dominance. 

Crossed Dominance meant a preferred use of hand, 
eye, and foot involving more than one side of 
the body. It meant left-eyed and right-handed 
or right-eyed and left-handed; it also meant 
having the preferred foot on the opposite side 
to the preferred hand, and the preferred foot 
on the opposite side to the preferred eye, when 


preferred hand, eye and foot were determined by 
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the Harris. When only two categories were used 

in some statistical analyses, for example crossed 
dominant and established lateral dominance, 
crossed dominant also included incomplete dominant 
as ~suggested by Harris (1958). 

e. Consistent Pupils were those who elevated the 
same hand on="thesExtensibiiityadtest as was their 
preferred hand for writing as indicated by the 
Harris; also called consistent extensibility. 

f. Inconsistent Pupils were those who elevated a 
different hand on the Extensibility test than was 
their preferred hand for writing as indicated by 
the Harris; also called inconsistent extensi- 
feel sh oibia ts, 

4. Terms regarding left-right discrimination: 
a. Confused Pupils were those who scored: 

(1) £rom two to twenty-one on the Benton A 

(2) less than the median on the Non-Verbal 
LOtass 
(a) twenty-five or less on the totals of 
subtests A, B, and C (total one) 
(b) thirty-three or less on the total of 
Slibtests AP BC, andi Do(totaketwo) . 

b. Discriminating Pupils were those who were not 
confused on the Benton subtests nor on the Non- 
Verbal totals. They were pupils who scored: 


(1) twenty-two, twenty-three, or twenty-four 
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on the Benton A 


(2) twenty-six or more on the Non-Verbal total 


one 


(3) thirty-four or more on the Non-Verbal total 


two. 


c. Consistently Reversing Pupils were those who 


scored: zero or one on the Benton A. 
HYPOTHESES 


In this section research hypotheses based on the 
results of Smith's (1970) study as well as other studies, are 
stated. A null hypothesis, so phrased for statistical analy- 
sis, follows each research hypothesis. 

1. Research) Hypothesis One 
Children in the second year of school who are not 
confused in discrimination between left and right will 
be more successful in reading than children who are 
confused in left-right discrimination. 
Null Hypothesis One 
A. There is no significant correlation between total 
scores on the Neale and: 
1. Benton subtest and total scores 
29e Non-Verbalssubtestrandetotal scores: 
B. OTherewis no: signifacant difference between” the 
Neale total scores of: 
1. Beontusedptdiscriminating ;-or consistently 


reversing pupils on Subtest A of the Benton 
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(Benton A) 

2. Confused and discriminating pupils on Subtest 
B of the Benton (Benton B) 

3. Confused and discriminating pupils on Subtest 
C of the Benton (Benton C) 

4. Confused and discriminating pupils on the 
Non=Verbal) totals. 

There is no significant difference between the 

Benton subtest and total scores of pupils who 

make reversal errors on the Neale and those 

who do not. 

There is no significant difference in the Non- 

Verbal subtest and total scores of pupils who 

make reversal errors on the Neale and those who 


do not; 


Research Hypothesis Two 


Children in the second year of school who are not 


confused in discrimination between left and right will 


score higher on tests of visual-perceptual skills than 


those who are confused. 


Null Hypothesis Two 


A. 


There is no Significant correlation between sub- 
test and total scores on the Marianne Frostig 
Developmental Test of Visual Perception (the 
Frostig) and: 

1. Benton subtest and total scores 


25 Non-Verbal subtest and total scores. 
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B. There is no significant difference between the 

Frostig subtest and total scores of: 
1. Confused, discriminating and consistently 
reversing pupils on the Benton A 
2. Confused and discriminating pupils on the: 
as Benton B 
pee ben cone © 
c. Non-Verbal totals one and two (Appendix 
Ee. 
Research Hypothesis Three 
Children in the second year of school who are not 
confused in discrimination between left and right will 
score higher on tests of verbal ability than those who 
are confused. 
Null Hypothesis Three 

A. There is no significant correlation between scores 
One thes vocabularyesubcest Ofsthe WISC and: 

1. Benton subtest and total scores 
2. Non-Verbal subtest and total scores. 

B. There is no Significant difference between scores 
on the vocabulary subtest of the WISC of pupils 
who were: 

1. Confused, discriminating or consistently 
reversing on the Benton A 

PeeeCOncCUSeU gOlL) U1 SCL Miia Ging) On: 
de Delton, © 


b. Benton C 
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13 
c. Non-Verbal total one and two. 

Researchstypothesis Four 

Children in the second year of school who are not 
confused in verbal left-right discrimination will have a 
greater competence in non-verbal left-right discrimina- 
tion than those who are confused. 
Null Hypothesis Four 

There is no significant correlation between Benton 
and Non-Verbal subtests and total scores. 
Research Hypothesis Five 

Children in the second year of school who do not have 
established lateral dominance will be no more successful 
at oral reading than those who do. 
Null Hypothesis Five 

A. There is no significant difference in the Neale 
total scores of pupils who have crossed domi- 
nance and pupils who have established lateral 
dominance. 

B. There is no significant difference in the Neale 
total scores of pupils who have incomplete domi- 
nance and pupils who have established dominance. 

C. There is no significant difference in the Neale 
total scores of pupils who are consistent or 
inconsistent. 

Dy “There wusenossigniiicant difference in the propor- 
tion of pupils who have crossed dominance and 


who make reversal errors and the proportion of 
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14 
pupils who have established lateral dominance and 
who make reversal errors. 

E. There is no significant difference in the propor- 
tion of pupils who have incomplete dominance and 
make reversal errors and the proportion of pupils 
who have established dominance and make reversal 
errors. 

Research Hypothesis Six 

Children in the second year of school who do not have 
established lateral dominance will show greater confusion 
in left-right discrimination than those children who do 
have established lateral dominance. 
Null Hypothesis Six 

A. There is no significant difference between the 
test means of the established lateral. dominant 
and crossed dominant pupils on the: 
rr... Benton subtests’ and total 
2. Non-Verbal subtests and totals one and two. 

B. There is no significant difference between the 
proportion of incomplete and established Bagi 
or left- dominant pupils who are: 

1. Discriminating, confused’, ‘or’ consistently 
reversing on the Benton A 

2. Discriminating or confused on the: 
ae ben COr > 
bie Err COM = 


Gr Non-Verbal totals one and two. 
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Research Hypothesis Seven 


Children in the second year of school who do not have 
established lateral dominance will score lower on visual- 
perceptual abilities than those who do have established 
lateral dominance. 

Null Hypothesis Seven 
A.« There is;no*significant difference’ in the Frostig 
subtest and total scores of pupils who have: 
1. Crossed dominance and pupils who have 
established lateral dominance 
2. Incomplete dominance and pupils who have 
established dominance 
3. Consistent extensibility and pupils who have 
inconsistent extensibility. 
Research Hypothesis Eight 

Children in the second year of school who do not have 
established lateral dominance will score no lower on 
verbal ability than those who do have established lateral 
dominance. 

Null Hypothesis Eight 
Aue Thenserisenossignifticantwditference*in the ™wisc 
vocabulary scores of pupils who have: 
1. Crossed dominance and pupils who have 
established lateral dominance 
2. Incomplete dominance and pupils who have 
established dominance 


3. Consistent extensibility and pupils who have 
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16 
inconsistent extensibility. 
Research Hypothesis Nine 
Children in May of the second year of school will 
score higher than they scored in May of the first year 
of school on the following: Mpeeenc= Neale total wscore; 
(2)) sthewrrostrovsubtests and total score; (3) the 
Benton subtests and total score; (4) the Non-Verbal sub- 
tests and total score; and (5) the WISC vocabulary sub- 
GestrscoLe. 
Null Hypothesis Nine 
A. There is no significant difference between 
pupils' scores in May of the first year of 
school and in May of the second year of school 
ove cChe™=Follow ing: ' 
Pe ecarercotal score 
2. Frostig subtest and total scores 
3. Benton subtest and total scores 
4. Non-Verbal subtest and total scores. 
5. WISC vocabulary subtest and total score. 
Research Hypothesis Ten 
The proportion of children who are: (1) established 
dominant; (2) established lateral dominant; (3) 
consistent; and (4) discriminating will be greater in 
the second year of school than in the first year of 
school. 


Null Hypothesis Ten 


There is no significant difference between the 
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17 
proportion of pupils in May of the second year of school 
and the proportion in May of the first year of school who 
are: 

1. Established dominant 
2. Established lateral dominant 
3. se CONerscent 


five DISCriminating. 
OVERVIEW OF THE STUDY 


In this repeated measures study a sample of fifty- 
seven children from a large urban school system, the Edmonton 
Public School system, in the second year of school were 
tested to determine the state of their lateral dominance, 
whether established, crossed, or incomplete. The ability 
of these children to discriminate left and right was also 
tested. The children's reading achievement level was 
determined and statistical tests were carried out to deter- 
mine the significance of the relationship amongst these 
three elements. In addition, the various aspects of lateral 
dominance were compared with certain visual-perceptual 
abilities and verbal abilities of these children to deter- 
mine what relationship existed among these factors. 

The present researcher found fifty-seven of the 
sixty children who comprised the sample in Smith's (1970) 
study. These children were still in elementary schools in 
or near the city of Edmonton. The three who were not 


included in the 1971 sample had moved 180 miles or more 
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from Edmonton. 

imestestingewas) conducted in April and May,=1971, and 
was carried out by the present researcher. The following 
tests which were used by Smith (1970) were administered first, 
the: 

(1) Neale Analysis Test of Reading Ability (Form A) 
(the Neale) ; 

(2) Harris Tests of Lateral Dominance (the Harris); 
(Appendix A) 


(3) Extensibility Test (the Extensibility); 
(Appendix B) 


(4) Benton Test of Right-Left Discrimination (the 
Benton); (Appendix C) 

(5) Non-Verbal Test of Directional Orientation (the 
Non-Verbal); (Appendix D) 

(6) Wechsler Intelligence Scale for Children, 
vocabulary subtest (the WISC); 

(7) Marianne Frostig Developmental Test of Visual 
Perception (the Frostig); 


The Lorge-Thorndike Intelligence Tests, Level two, 


Form A, Primary Battery (the Lorge-Thorndike) used in the pre- 
sent study, but not used by Smith (1970) was administered 
last. A fourth subtest, D, was added to the Non-Verbal and 
was administered after subsection A, B, and C (Appendix D). 
The Gates-MacGinitie Reading Test, Primary B, Form One (the 
Gates-MacGinitie) was administered by the classroom teachers 


in June. 
A pilot study using four children was carried out 
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us 
prior to the main study to determine the effectiveness of 
subtest D on the Non-Verbal. 

The present researcher administered and marked all of 
the tests, except the Gates-MacGinitie. All of the tests, 
except the Frostig, the Lorge-Thorndike, Level Two, and the 
Gates-MacGinitie, were given individually and in random order 
as determined by a table of random numbers (Keeping and 
Kenney, 1954). The Frostig and the Lorge-Thorndike, Level 
Two, were given in groups of nineteen or less. The Gates- 
MacGinitie was given and marked by the teachers in the vari- 
ous schools in June, 1971. To facilitate comparison of the 
1971 and 1970 test results, the children were assigned the 


same identification numbers as used by Smith (1970). 
ASSUMPTIONS 


It was assumed that: 
1. All of the children in the sample had been 
taught so that any reading deficiencies shown by the chil- 


dren in the sample were not due to teacher inadequacies. 


2. Any behavior problems which would have adversely 
affected the pupils' learning to read were normally distri- 
buted throughout the sample of children. 

Be Ally GisabDlLlities, sulcheadSeadlttCUlatoLly derteits, 


were normally distributed. 


LIMITATIONS 


(Teo ton OLmcilswSstudy was that sall of the 
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20 
children were no longer grouped in three classrooms as they 
were in the Smith, (1970) study. Eight children were in eight 
other schools. It was not possible to assess the effect of 
teacher interaction, nor the emotional and socio-economic 
factors which may have prompted the families of these chil- 
dren to change residence, upon these children's reading 
achievement. 

eemennother limitation of this study was that it was 
not known whether the three children who 'dropped out' of 
the sample of children tested in April and May constituted a 
particular subgroup or if they had a particular common 
characteristic which would have altered that subgroup's per- 
formance. 

3. It is known that five of the children who were 
excluded from the analysis of data using the Gates-MacGinitie, 
Primary B, scores because they were repeating grade one were 
among the lowest achieving readers in 1970. It is not known 
how they would have ranked in 1971 had they been tested on 
the Gates-MacGinitie, Primary B, rather than on the Primary 
A} since the Primary A is not an alternate form of the 
Primary B results on these two tests are not directly compar- 
able. 

4. The nature of the Non-Verbal test is still a 
limitation. This experimental test, which was designed by 
Smith (1970) and to which the present researcher added 
another subtest, lacks established reliability. Hence the 


results of the Non-Verbal test should be considered as 
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24. 
tentative. 

JameThe naturevofetheyExtensibility test'was*also a 
limitation. It was used in this study as described by Smith 
(1970) who followed the method of Silver and Hagin (1960) 
who in turn extrapolated from Hoff and Schilder (1927) who 
pepouted in Germans. No English translation of the work of 
Hoff and Schilder (1927) was available at the initiation of 


the experiment. 


SIGNIFICANCE 

This study probed the relationship between lateral 
dominance and left-right discrimination and the reading 
achievement of a certain sample of children in the second 
year of school. It also probed the relationship between 
these children's lateral dominance and left-right discrimi- 
nation ability and their status on tests of visual percep- 
SroOnwandsverbalvability. 

1. There may be then some relationships among 
lateral dominance and left-right discrimination and reading 
achievement that is typical of children in the second year 
of school. If these patterns could be discerned in the 
present study it might be possible for classroom teachers 
and reading clinicians to identify and assist children who 
needed help. 

2. The added data provided by this study on the 
sample of children who were tested by Smith (1970) in the 
first year of school could be the beginning of a longitudinal- 


type study. By gathering additional data on the same 
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22 
children in their second year of school, using the same test- 
ing instruments, and extending the analysis of the data to 
compare the children's performance in two consecutive years, 
it was possible to accumulate a sizeable collection of data 
on a certain sample of children in the Edmonton Public School 
System. 

Some of the characteristics which showed no signifi- 
cant change in a one-year period might show a change over a 
two-year period thus identifying a different pattern. There- 
fore, the same method of collecting data in these children 
could be followed again another year, so that a pattern of 
development in this sample of children over several years 
might be discerned. 

3. This study through testing the lateral dominance, 
left-right discrimination and reading achievement of a sample 
of children in the Edmonton Public School system may give 
additional information on testing instruments which could 
be used to further delineate the problems of children with 


reading difficulties. 


SUMMARY 


The problem was that it was not known whether lat- 
eral dominance and left-right discrimination were signifi- 
cantly related to reading achievement in young children. 
This uncertainty existed because the results of reported 
research in these areas could not be directly compared for 


various reasons. 
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A significant relationship between lateral dominance 
and reading achievement was generally reported by researchers 
whosUsecdea sample from a clinic population. “On the other 
hand, researchers using samples from a regular school popu- 
lation generally found no significant relationship. 

There may be some children who have crossed dominance, 
for instance crossed hand and eye dominance, and who are low 
in reading achievement and have been diagnosed in a reading 
clinic. If these three characteristics were strongly associ- 
ated with each other then a need for further study in this 
area would be indicated. 

Regarding left-right discrimination and reading 
achievement the relationship seemed to depend upon the age 
of the children. In six-, seven-, and eight-year-olds the 
relationship was found to be significant by several 
researchers. In nine- to twelve- and fourteen-year olds 
several researchers reported that the relationship was not 
Signi pica te. 

There may be some children who have poorly developed 
left-right discrimination ability and are low in reading 
achievement. If these two characteristics were strongly 
associated with each other, then a need for further study 
would be indicated. 

Ties puL OSes sOLe this sotudy, then, Were tO: 

1. Investigate the relationship between lateral 
dominance and reading achievement and between left-right 


discrimination and reading achievement of children in the 
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second year of school. The relationships among various 
aspects of lateral dominance, left-right discrimination, 
visual perception and verbal ability were also investigated. 

2. Provide repeated measures data to follow up 
Smith. oC 97/Ojrésolethat tani indication of eche -ongitudinal 
development of lateral dominance and left-right discrimina- 
tion, as well as the relationships of these factors to 
gains in reading achievement, might be ascertained. 

‘The terms used in the hypotheses were defined in 
Chapter I, and the hypotheses were presented. 

The sampleof children for this repeated measures 
study consisted of fifty-seven children in the second year 
of school ina large urban school system. These fifty-seven 
athena were still in elementary schools in or near the city 
of Edmonton. The three pupils not included in the present 
study had moved to centres more than 180 miles from the 
City. 

All of the pupils were tested individually on the 
Neale, the Harris, the Extensibility, the Benton, the Non- 
Verbal, and the WiISC peeabelaee subtest and in qroupseor 
nineteen ae Hess ons thie EGOstig sand Lorge-lThorndike, Level 
Two by the researcher. Classroom teachers administered the 
Gates-MacGinitie, Primary B. 

It was assumed that all of the children had been 
well taught and that the emotional stability and articulation 
ability of the children in the sample were homogenous enough 


that any differences would not significantly affect the 
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25 
children's reading achievement. Limitations of the study 
were cited. 

Regarding significance of the study, there may be 
some dominance characteristics and some left-right discrimi- 
Nation characteristrcs* that-are=typical-of=children"*in the 
second year of school who have low reading achievement. If 
these patterns could be discerned in the present study it 
might be possible then for classroom teachers and reading 
clinicians to identify and assist these children. This 
study also provided longitudinal-type data on certain chil- 


dren over two succesSive years. 
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CHAPTER IT 


REVIEW OF THE RELATED LITERATURE 


In this chapter selected literature regarding 


lateral dominance, left-right discrimination, and cerebral 


dominance will be reviewed. 


This lirteratuxre torms the back— 


drop of the present study. The chapter was divided into 


three sections: 


1. The relationship of lateral dominance to reading 


achievement 


Zeeelicw rel aAtrOnshipeObelett=righnt discrimination to: 


a. Lateral dominance 


b. Reading achievement 


3. The relationship of cerebral dominance to: 


a. Lateral dominance 


Dewy bert-right drscrimination 


c. Reading achievement 


For the reader's convenience summaries and tables at 


the end of each section of this chapter contain the salient 


points. 

Various relationships 
found by the many researchers 
hence there are many theories 


lateral dominance, left-right 


among these factors have been 
who have probed the problem, 
regarding the importance of 


discrimination, and cerebral 


dominance in relation to reading achievement, depending upon 
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ay 
which findings the theories are based. 

It is not known if any of these three factors actu- 
alive causesreadinggdisability.7~Ifstherevissa possibility 
that they do, however, researchers have concluded, steps 
should be taken to teach the child in a manner that would 
take the best advantage of laterality characteristics and 
left-right discrimination abilities (Monroe, 1932; Selzer, 
1933; Betts, 1936; Witty and Kopel, 1936; Monroe and Backus, 
Lo37¢ Glarkjodo57 tandel959s,eKephartavlo 60enDechant 9964; 
Roswell and Natchez, 1964; Jansky and Langford, 1966; Harris, 
9! Onis 

Though the ideas of lateralization, or preferred 
sidedness, and left-right discrimination appear to be simple, 
they are, nevertheless, very complex (Hécaen and de Ajuri- 
aguerra, 1964, p. 130). The equivocal results of research 
in these areas support this statement. The gaining of know- 
ledge about the importance of these two factors in reading 
achievement has been further complicated by a third factor, 
the idea of cerebral dominance, that is, of a controlling 
cortical hemisphere for language functions (Hécaen and de 


AjUGiaguerrap~rh964;- ps i3)s. 


LATERAL DOMINANCE AND READING ACHIEVEMENT 


The results of studies on the relationship between 
lateral dominance and reading achievement fall into two 
categories: 


1. Studies showing a significant relationship 
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28 
between these two factors 

2. Studies showing no significant relationship 
between them. In general, though not always, a significant 
relationship was found if the sample in the study had been 
chosen from a reading clinic population. Conversely, but 
note InVvaniablyaenomslgnificant relationship was found an 
samples of children in the study chosen from a normal school 
population. This pattern of results suggested that some 
basic neurological deficiency may have been the cause of the 
mOSt Severe cases of reading: retardation. 

The studies using a sample of clinic cases which were 
reviewed by the present researcher, are very good examples of 
some of the better research which has been done on lateral 
dominance and reading achievement. Hence they were pertinent 
to the present study in that they were models for the design 
of the present study. Furthermore, they alerted the present 
researcher to the possibility of some underlying neurolog- 
ical disturbance, as a cause of severe reading retardation. 

sincesonlyaa smalileplopontion, ot the total eschool 
population is seriously retarded in reading, the lateral 
dominance characteristics of the most seriously retarded 
readers did not appear as Significant in relation to the mean 
reading score of Ore9 ai group in studies which used a 
sample of children from a normal school population. This did 
not show conclusively, however, that the lateral dominance 
characteristics of these children were not significant fac- 


tors in their reading achievement. Testing the lateral 
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29 
dominance and reading achievement of children in a normal 
school population would pick out the children who were the 
lowest in reading achievement and who had some of the lateral 
dominance characteristics found significant in children in 
reading clinics. This combination of “low reading ‘ability “and 
anomalies of dominance would signal the immediate need for 
further study of these children. Hence a sample of children 
from a normal school population was selected for the present 
study. 

Furthermore, some researchers have found that lateral 
dominance characteristics change with age (Gesell and Ames, 
1947; Harris, 1957; Belmonteand Birch,..1963).;>therrelativon-— 
ship between lateral dominance and reading achievement could 
also conceivably change with age. Since the present study 
is a longitudinal-type study, tests of lateral dominance were 
included to see if the lateral dominance characteristics and 
their relation to reading achievement had changed signifi- 


cantly in one year's time. 


SLudlessOnvoaliples strom a Clinic. Population 


Monroe (1932) in a study designed to examine the 
relationship between dextrality and reading ability chose a 
sample of 415 children who had been referred to her reading 
clinic. She compared the results of these children with the 
results of 101 children chosen from the regular school popu- 
Titlovi onmea COMNLLOLsGrEOup. | LhG/mean chronological age 


of children classified as reading defective clinic cases was 
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eleven years seven months and their mean intelligence quo- 
tient was 89.6. The mean chronological age of children in 
the control group was eight years four months; their mean 
intelligence quotient was 111.4. Monroe stated that she chose 
younger subjects for the control group so that they would be 
at about the same stage in learning to read as the reading 
defective cases. She recognized that the control group was 
probably slightly above normal in intelligence due to her 
method of selection. 

Monroe administered four items to test handedness and 
one item to test eyedness. She gave six reading achievement 
tests as follows: The Gray Oral Reading Paragraphs; the 
Haggerty Reading Examination; the Monroe Silent Reading 
Examination; the Iota Word Test; the Diagnostic Reading Test; 
and the Stanford Achievement Test in Reading. Monroe found a 
high positive correlation among the six reading tests. 

In comparing lateral dominance and reading achieve- 
ment Monroe found no significant difference between the num- 
ber of reading defective cases who were left-handed and the 
number in the control group who were. This concurs with 
Clark (1957). Monroe did, however, find a Significant dif- 
ference between the number of reading defective cases who 
showed crossed dominance of the type where they were right- 
handed and left-eyed and the number of the control group who 
showed this characteristic. She also found that the reading 
defective cases had more reversals in their reading regard- 


less of their laterality. 
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In conclusion Monroe suggested that having opposite 
hand- and eye-dominance might impede coordination of direc- 
tional responses such as are required in reading in that the 
child who is left-eyed may adapt more easily to stimuli in 
the left field of vision and may thus have a tendency to 
move his eyes toward the preferred field. Because of the 
interference to the line of vision by the nose Monroe argued 
that it may be more difficult for left-eyed children than for 
right-eyed children to learn the progressive left-to-right 
eye movement that is required in reading. 

In writing, Monroe asserted, the child who has 
established dominance, either right or left, will have the 
same directional preference, while the child with crossed 
dominance may have conflicting directional preferences, which 
may thus cause difficulty in developing accurate space per- 
ception, another ability which is necessary for successful 
reading achievement. 

The main criticism of this study would be the small 
number of laterality tests used to determine handedness and 
eyedness. Many other possible causative factors in reading 
disability were examined in the Monroe study, however, and 
laterality was not the central theme. 

Dearborn (1931) also subscribed to the same theory 
as Monroe, seeing the tendency of left-eyed children to move 
their eyes right-to-left as causing confusion regarding 
letter sequence compared with sound sequence. This, he 


postulated, leads to confusion and a slowing-down of the word 
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recognition process. Dearborn's sample of children con- 
sisted of one hundred clinical cases who had extreme diffi- 
culty in learning to read. His control group was from an 
unselected public school population. The ages, intelligence 
quotients, hand dominance tests, and reading tests are not 
recorded in the 1931 report of. the study. To test eyedness 
Dearborn used a stereoscopic method of determining eye 
dominance as devised by Selzer. In the clinic group 
Dearborn found a preponderance of children who were described 
as: (1) left-eyed; (2) having lack of established hand- 
dominance; or (3) as having mixed hand-eye dominance. He did 
noCetLind#this inethe control group. Dearborn's findings led 
him to conclude that these factors negatively affect reading 
achievement. 

Harris (1957) used a sample of 316 children with 
severe reading disability from a reading clinic population, 
ranging in age from seven years to over eleven years and 
having an intelligence quotient of eighty or more. He 
compared the performance of these children with that of a 
sampleso£L 25 children, chosen from the regular school popu- 
lation ina large urban area. The purpose of his study was 
to give evidence that there is a significant relationship 
between some facets of lateral dominance and reading disabil- 
ity. He used the 1955 Harris Tests of Lateral Dominance 
to test the children's laterality characteristics. The 
children's reading ability had been previously assessed. 


Harris found a significant relationship between lateral 
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dominance and reading disability. In the clinic population, 
at age seven and age nine, there were significantly more 
children of mixed dominance than in the normal school popu- 
lation at the same age (p<.01). By age nine, the percentage 
of children showing mixed, or incomplete, hand dominance and 
left-handedness was much lower in both groups, but the pro- 
portion of children with these characteristics was signifi- 
cantly higher in the reading disability group i(p<. 01)¢ 
Contrary to Monroe and Dearborn, Harris found no Significant 
relationship between crossed dominance and reading achieve- 
ment at any age level in either group. The difference in 
these results may have been due to the fact that each of 
_these researchers used different tests of laterality. Harris 
did not describe which reading tests were used and did not 
report the mean or the range of the intelligence quotients 
of the children in the control group. 

Harris (1970) presented a detailed discussion of the 
theoretical relationship between lateral dominance, direc- 
fiona meCOnLuUS1On and reading Gisabildity. Harris (1970, 

p. 242) also noted the discrepancies in the results of many 
Studies regarding lateral dominance and reading achievement 
and lists Several reasons for these conflicting results. 

He cited two recent reviews of studies on lateral dominance: 
(1) Zeman (1967) and (2) Weintraub (1968). Harris criticized 
these reviewers for not including any studies from the medical 
literature. He also pointed out several sources which 


described and critically reviewed tests of lateral dominance 
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34 
other than the Harris Tests of Lateral Dominance. These 
sources were: GW) fC lanke( 1957.39) SFohnstonis( LO 42)!; 

(3) Hécaen and de Ajuriaguerra (1964); and Selzer (1933). 
Other sources describing tests of lateral dominance are 
Siiver vand@laginintl96d)jscand Gritchleym(19.64hupaes2) : 

Forness (1970) quoted Zangwill as suggesting that it 
might be advantageous to determine what types of poor readers 
are ill lateralized. Forness therefore selected a sample of 
seventeen boys from a population of twenty-six boys ona 
perceptual motor program at the University of California at 
LosvAngeles: These boys had normal verbal intelligence, but 
were retarded more than two years in reading. They ranged 
in age from eight and one half years to ten years of age and 
had a mean age of nine years three months. Forness gave 
each child the Gray Oral Reading Paragraphs, the Peabody 
Picture Vocabulary, and the Harris Tests of Lateral Domi- 
hance: GA pediatric neurologistwexaminedieach child jigthirteen 
of the subjects were diagnosed as having minimal brain 
dysfunction. Sixteen of the children were right-handed and 
didmnctediiienesignificantly fromea tcontrol wgroupncoft 
unselected school children. 

Forness therefore concluded that right- or left- 
hand dominance had no relationship to reading achievement. 

He did, however, find a significantly higher incidence of 
crossed dominance among the children in the clinic sample. 
The more severely retarded readers had a noticeable tendency 


to be left-eyed. The results of the Forness study concurred 
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35 
with those of Monroe and Dearborn. Forness did not state 
the level of significance of either relationship and did not 
give the ages nor the intelligence level of the control 
group. 

Two of the selected clinic sample studies, Silver 
and Hagin (1960) and Capobianco (1966), did not show a 
Significant relationship between any aspects of lateral domi- 
nance and reading achievement. The lack of significance in 
the results, however, may have been due to their research 
design or to the special characteristics of the population 
from which the sample of children who were retarded readers 
was drawn. 

Silver and Hagin (1960) tested thirty children drawn 
from a population of 150 children from a mental hygiene 
clinic and a private medical practice. These children had 
originally been referred because of behavior problems. The 
method of selecting the sample was not given. The ages of 
the children in the sample ranged from eight years six 
months to fourteen years; their intelligence quotients were 
from eighty-one to 123. The proportion of boys and girls 
is not given. A control group matched for age, sex, and 
intelligence quotient and selected from the same population 
was used for comparison on the various tests administered. 
The children were thoroughly diagnosed, neurologically and 
perceptually. 

In the neurological area, the children in Silver and 


Hagin's study were given a classical neurological examination, 
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plus: (1) tests of left-right discrimination; (2) tests of 
handedness, eyedness, and footedness; (3) extension of the 
arms, a test devised by Schilder; (3) “postural reflexes", 
a test devised by Hoff and Schilder; (5) a fine movements 


test; and (6) fifteen of the children were tested by electro- 
encephalogram. In the perceptual-integrative field the chil- 
dren were given selected tests of certain visual-motor, 
auditory, tactile, and drawing-a-person abilities. The tests 
included the Bender Visual-Motor Gestalt Test, the marble 
test of Crain and Werner, and certain sections of the Monroe 
Auditory Discrimination Test, the Gates Reading Diagnostic 
Test, and the Durrell-Sullivan Reading Capacity Test. 

In relation to this section of the present study, 
Silver? and Hagin) (1960)  reported:-: (1)~ no significant 'dif- 
ference in hand preferences between the retarded readers and 
the control group; (2) no significant differences in eye 
preference between the two groups; and (3) no significant 
difference in mixed eye and hand, foot and hand, or eye and 
foot preference. Mixed hand, eye, or foot dominance in 
Silver and Hagin's (1960) study was taken to mean crossed 
dominance by the present researcher. The levels of signifi- 
cance were not given. Findings two and three were contrary 
to those of Monroe (1932) and Dearborn (1931). This discrep- 
ancy may be due to the difference in the tests of laterality 
used by these different researchers or to differences in 
the population from which the sample was selected. The 


results of other tests pertinent to the present study, those 
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Ofslecfet=right discrimination and cerebral, dominance, will: be 
reported later in this chapter: 

In the present study the children in the sample were 
given a gross screening for evidence of emotional problems 
through an informal set of questions (Appendix F). No such 
problems were noted. In addition, the questions were 
designed to set the child at ease for the individual testing 
session. 

The clinic population from which Capobianco (1966) 
drew his sample of fifty-eight retarded readers was also 
atypical; the people chosen for the study were enrolled in 
the Johnstone Training and Research Centre at Bordentown, 
New Jersey, a day-school for the mentally retarded. Their 
chronological ages ranged from 12.9 to 17.5 years; the mean 
mental age was 9.6 years. Intelligence quotients of the 
group as measured by the Wechsler Intelligence Scale for 
Children ranged from 44 to 89; their reading achievement 
level ranged from grade 1.2 to 6.9. He used four tests of 
handedness and four tests of eyedness to determine later- 
ality. He measured eye acuity with the Orthorater. 
Capobianco divided the sample into established dominance and 
not established dominance groups, then compared the reading 
achievement of the members of each group as measured by the 
Wide Range Achievement Test. He found no significant dif- 
ference in reading achievement between the established and 
not established groups within this sample. This is contrary 


to Monroe (1932) and Dearborn (1931). 
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One reason for the discrepancy between the results 
of Capobianco (1966) and other clinic population studies, 
such as Monroe and Dearborn, may be that Capobianco selected 
his subjects from a population of mental retardates, while 
the former researchers tested children from a reading clinic 
population. Another reason for the conflicting results may 
be the differences in criteria for determining the classifi- 
cation of a child as established or not established, used by 
the various researchers. Furthermore, Capobianco did not 
discriminate between various types of laterality as did 
Monroe and Dearborn who found a Significantly higher number 
of left-eye dominant children amongst the reading clinic 
population. 

In the present study the level of intelligence of 
ere laren in the sample was ascertained through administering 
the Lorge-Thorndike, Level Two. The children all scored 
eighty-two or more, so none of them could be classified as 
mentally retarded. 

Additional useful information was sought about 
children who have these three characteristics concurrently: 

1. Are low in reading 

2. pHave crossed dominance, for instance, crossed 
hand and eye or crossed foot and eye 

3. Have been diagnosed in a reading clinic. 

Hence studies of children from a reading clinic population 


were reviewed in the present study. 


Summary. The research studies reviewed above 
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indicated that even when the studies were narrowed to 
include only studies based on tests of samples of children 
selected from clinic populations the results were equivocal. 
The causes Of the above noted discrepancies in the results 
included: 

1. Differences in the characteristics of the clinic 
populations from which the sample was selected 

2. Differences in the tests used to determine 
laterality 

3. Differences in criteria used to classify the 
children in the studies as established or not established 
in dominance. 

Additional information was sought about children who 
have been diagnosed in a reading clinic and who have anom- 
alies of dominance. Hence studies from a reading clinic 
population were reviewed in the present study. 


The above studies were summarized in Table l. 


Studies Using Samples from _a Regular School Population 
Clark (1957), one of the leading authorities on 


laterality and its relation to reading achievement in Brit- 
ish children presented a comprehensive summary and critical 
analysis of what she considered to be some of the more 
important studies on lateral preference. Clark began her 
book with a discussion of whether handedness was genetically 
or environmentally determined. She concluded that the two 
crucial guestions, 'Why is the majority of people right- 


handed?' and 'How does an individual acquire handedness?' 
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43 
were not Satisfactorily answered by environmental theories. 
Themgeneticists, ion *the!*other“hand, admitted that factors 
other than heredity help to determine handedness. The 
findings of Hunt (1966) also supported this statement. 

In looking at the developmental aspect of laterality 
Clark cited a number of studies which she felt showed 
conclusively that hand and eye preferences were established 
in almost all children before school age. Clark asserted 
that her evidence discounted the view that school writing 
instruction determined handedness and negated the theory 
that left-handedness is the result of rebellion against 
school authorities. 

Belmont and Birch (1963) in their study of 148 
children aged five to twelve years also found that at age 
five the children in their sample showed very little mixed 
dominance. However, at ages six, seven, and eight a high 
percentage of mixed dominance was found in their sample of 
children. By age ten, however, Belmont and Birch again found 
a low percentage of mixed dominance in their sample of chil- 
dren. 

Gesell and Ames (1947) in their longitudinal study 
of forty-five children from infancy to age ten years also 
found this fluctuation between right- and left-handedness and 
mixed dominance up to the age of ten years when they became 
either right-handed or left-handed. 

In her 1957 study Clark tested 330 eleven-and twelve- 


year old children in Primary VII classes in eight Glasgow 
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schools to determine the degree and type of laterlality 
characteristics in these children. All children in the study 
had previously been tested on a Group Intelligence Test and 
on Achievement Tests which are normally given to all children 
in Scotland at the end of the Primary Stage of their school- 
ing. Clark used a battery of eighteen tests to examine every 
possible aspect of lateral dominance in these children. She 
found no significant difference in the achievement of chil- 
dren who were established right- or left-handed. However, 
right-handed children with left-handed tendencies, that is, 
incomplete dominance, achieved significantly poorer than 
right-handers. Clark concluded that lack of established 
dominance was a possible cause of directional confusion 
which then lead to poor word recognition and hence to lower 
reading achievement. To Clark this finding implied that 
beginning school children should be measured for hand 
dominance and then trained to use their dominant hand 
properly in writing and other fine motor movements (Clark, 
Oo 5 aieciticee Lo 59))a. 

Clark. divided her 1970 study into three stages, 
namely: (1) Part One, which was a data gathering survey on 
a group of 1,544 seven-year-old school children in a county 
near Glasgow, Scotland; (2) Part Two, which was a study of 
230 of these children who were having difficulty with read- 
ing two years later, at age eight years, that is, all the 
backward readers from the original sample; and (3) a further 


analysis of those children of average intelligence who 
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continued to have difficulties with reading at age nine 
years. Part One of Clark's 1970 study was the most relevant 
coy tne presente study) so enly=that part will+be discussed in 
detail here. The sample for Part One was comprised of 1,544 
ena lurens©79 1" boys* and 753° os%1s;° from-the* primary grade 
school population of a county near Glasgow, Scotland. The 
children were all seven years of age and had completed two 
years Cf Sschooting. 


Each child in the sample was given the following 


tests: (1) the Schonell Graded Word Reading Test; (2) the 
Pig lasnePicture Vocabtlary=TestonnPvT) > (S)*a*test™ to 


measure the level of motor coordination which was based on 

a section of the Stanford-Binet Intelligence Scale, Form L-M; 
(4) a series of tasks to determine hand, eye, and foot domi- 
nance. The tasks to determine handedness were to observe 
which hand the child used to write his name and in drawing 
the above designs; the child was also asked to throw a ball 
into a basket on three attempts and the hand used was noted; 
to determine footedness, the foot used on three attempts at 
kicking a ball was noted; to determine eyedness the child 
was required to look through a hole in the centre of a piece 
OrVeardapoaLnd, “held? at arm's length, and say how many fingers 
the examiner was holding up and the eye used to sight was 
noted; and (5) five instructions to measure knowledge of 
left and right; the instructions were those used in the 
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rightshand; #(iti) spoint to my left hand (tester being oppo- 
Sree" ehiltd; pry epoinbatommyurighthhandS(tester's “armseare 
cCrossed)r;il(v)tpointeto the wall on yourhlett< 

Clark (1970) found that 236 children were at only 
thetearttestpstages offilearnang tosread?leThis«was 15:3 
peveentgofhtheytetal group. withe (proportionsofuboysn(ile8cper- 
cent) was higher than the proportion of girls (12.5 percent) ; 
Clark did not say if the differences were significant. With 
regard to lateral dominance, Clark found that 10.9 percent 
of the boys and 6.5 percent of the girls were left-handed. 
She stated that this showed an apparent increase in left- 
handedness in contemporary school children and thus warned 
against making comparisons with the results of dated studies 
of children of different ages or environment. The sex dif- 
ference in left-handedness was also significant; level of 
Significance not given. Left-eyedness was found in 33 per- 
Gent Glytheyohildnen. TccClark;found no vwsignificant «difference 
in the reading quotient for any laterality characteristics, 
whether the child was left-handed, left-eyed, mixed or 
incomplete dominant, or crossed dominant. This finding 
concurred with Stevenson and Robinson and Douglas, Ross and 
Cooper as quoted by Clark (1970), and with Balow (1963), 
Coleman and Deutsch (1964), Belmont and Birch (1965), and 
DeHainseipy Lansky j\tandilangiord 109660) oe These "researchers 
also used samples of children from normal school populations. 

Witty and Kopel (1936) investigated the relationship 


between reading achievement and various conditions of 
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laterality drawing their sample from the two thousand chil- 
dren in the public school population in Evanston, Illinois. 
The experimental group was made up of the one hundred 
children in the population who scored the lowest in reading 
on the Metropolitan Achievement Test. There were sixty 
boys and thirty-four girls with intelligence quotients of 
80 or above in this group. The mean intelligence quotient 
was 96. The ages of the group ranged from seven years and 
four months to fourteen years and seven months; the mean 
age was ten years and four months. The control group was 
made up of one hundred children of intelligence quotient 80 
or above whose scores on the Metropolitan Achievement Test 
was at or above their grade norms. They were matched as 
closely as possible to the experimental group in age, sex, 
and intelligence quotient. There was a similar proportion 
of boys and girls in the control group; their ages ranged 
from seven years and four months to twelve years and four 
months. The mean intelligence of the control group, 104, 
was Slightly higher and their mean age, nine years and two 
months, was slightly lower than the experimental group. 
Witty and Kopel administered twenty-two items, which were 
adapted from Koch, to measure handedness and tired items to 
measure eyedness. Witty and Kopel found a slightly higher 
incidence of right-handedness among the problem readers than 
among the normal readers. They also found that hand prefer- 
ence had no significant relationship to reading achievement 


in that there was no greater incidence of crossed nor mixed 
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48 
dominance in the experimental group than in the control group. 
They also found that eye dominance, whether left or right, 
was not related to reading achievement. These findings are 
contraryitco Dearborns4(19381)5eMonree\(1932),) Harris: (1957) and 
Forness (1970), who used samples from a clinic population. 
However, the findings of Witty and Kopel concurred with those 
ora Robinsonij}(1953)yeClark (1957| and, 1970), Spitzer;eRabkin 
and Kramer (1959), Balow (1963), Balow and Balow (1964), 
Coleman and Deutsch (1964), Hillerich (1964), Belmont and 
Ba nchncd 965) e Boos (197. 0)4n ands Smircher( 1917.0) .e“RALlooft these 
researchers tested the lateral dominance characteristics of 
children from a normal school population. 

Koos (1964) on the other hand found that there was a 
relationship between mixed dominance and reading achievement 
in a sample of 109 primary grade children in a middle socio- 
economic urban school. The relationship was significant in 
the group which had a mean intelligence quotient of under 125. 
It was not significant in the group with a mean intelligence 
quotient of over 125. This would indicate that children with 
superior intelligence were able to compensate for any 
anomalies of dominance and hence their reading achievement 
would not reflect the effects of these anomalies. Children 
of average or below intelligence were not so able to compen- 
sate, hence scored lower in reading achievement. 

As their reading disability group, Spitzer, Rabkin, 
and Kramer (1959) used a sample of 103 children, ages nine 


years to thirteen years, from the population of 1,900 
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49 
students in the normal school population of Roselle, N.Y. 
These children were chosen because they were in remedial 
reading classes and were achieving in reading at least one 
Peo webel ow Theire gener alsintebliecrual@levele Spitzer etral. 
used the children's scores on the Wide Range Achievement 
Test7or on the Calarornrankeading Test as criteria for 
inclusion in the reading disability group. In general, the 
intelligence quotient of the reading disability group, as 
measured by the Stanford-Binet Test or by the Wechsler Intel- 
ligence Scale for Children, was lower than that of the control 
group which was chosen from the same population. The control 
group consisted of 288 children, ages five to thirteen years, 
who were not in remedial reading classes. The method of 
selection was not given. The reading disability group 
contained 78.6 percent boys, while the control group was 
ial re poys “and=naltVgiris: == To- test® laterals dominance= the: ‘chin — 
dren in both groups were given three items for handedness and 
Cues ene for evediessc Siopirzer et ‘ai’-found-that “there were 
not significantly more children with mixed dominance in the 
Leduc esa Ley cOuUpmethaie iiesther Control group .Mihey 
concluded, therefore, that lateral dominance was not signifi- 
cantly related to reading achievement; the level of signifi- 
cance was not given. It is not clear from the report of 
this study whether or not the Wide Range Achievement Tests 
and California Reading Test were given to all the children at 
the time of the study. Furthermore, very brief tests of 


lateral dominance were given. 
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Balow (1963) tested 302 grade one children from a 
Suburban school using the Harris Tests of Lateral Dominance; 
the Gates Reading Readiness Tests; the Gates Primary Reading 
Tests, PWR-Word Recognition and PPR-Paragraph Reading; and 
Lorge-Thorndike Intelligence Tests, Level One. Balow found 
no significant relationship between lateral dominance and 
reading achievement (p>.05) when intelligence was covaried 
out. Balow tested lateral dominance in September and reading 
achievement at the end of February. His findings are there- 
fore qualitatively different from findings by other 
researchers in this area. Balow was really testing lateral 
dominance as a predictor of reading achievement rather than 
testing the relationship between these two factors at any one 
given time. 

Balow and Balow (1964) tested 250 children still 
remaining in the same district from their 1963 sample. These 
children were now in grade two. The Harris Tests of Lateral 
Dominance (the Harris Tests) were administered to those chil- 
dren who had not had established dominance in 1963. The 
Gates Advanced Primary Reading Tests, Word Reading and Para- 
graph Reading, were given to all children in the sample in 
February. The intelligence quotient scores were obtained 
from the Lorge-Thorndike Intelligence Tests, Level One, which 
these children had been given in grade one. As for grade one 
children, Balow and Balow concluded that there was no signifi- 
Cant relationship (p>.05) between lateral dominance and 


reading achievement in grade two children. The main criticism 







. bts ieee Tietcuinriotian bas nordic 
bavot wolsa .sa0 Loved ,eteeT SoMops ifs: ors 
bas soasnimob Lsistel naewsed aaiiaaus 
habseves, ‘sew sonsypilisia: nendw (c0. <q) vns 


enrisst bas Seine es sornsnimob \letesst ‘padeed) W . 


_yisuided to bie sft 36 fren 


xorido vd epmrbali moxt +nexzstilb viavisssHieMpexo% 
7 


-9tsdt sis @patbnit ei 


- festetst pniiszess aria esw wolsd .5925 eins es atedowseses 
edt teiss51t bnenisveniion poibses Ic xotoaphssq & 2s sonsakoob | 
sao yas Je aiodees ows 9@ent nsowted qidenoize les ont pattees — 


Pléise meabLido O28 doseost (boel) wofsa 6ns WOLSE) | aqramy i 


ae 


sesit\eigmsa toel xhods mow? joisselb omee on it a 


fetsi6l 29 adaotT einasH oiT .ows sbssp ni won 96 id 
-Lipo gauds of baasdeiaimbs: siew (2desTt Bixee ont). 


sa? s€aeL ak eonsaimob borleildsies bea Jon Ben eM 















_ 














-6169 bus gaitbssi brow ,esesT oat bees t6alt 
nt slgmse ont i nexblids ifs os nevip szow 1 re 
7 7 a 


fenistdo sisw eetode taok#oup pipanin se 


dotidiw - oa feved ,2te9T S205 pittestnl sxtbaxc 
- 7 as : ean ny 4 

sino, abetp 1O2 24 . .900 obsxp ak ‘gota sod Dail 

no vik Vw Do auan 


~itiapia on ese sisif jJed3 bbe .9Re>. ae vol 5 Ww 
we oe 
bits-eonacimol fetesst kes (20. 
mminiehiragee ect das i i ae 


Dal. 


of this study was that Balow and Balow missed an opportunity 
to look at fluctuations in the lateral dominance character- 
istics of their sample of children from one year to the next. 
Gesell and Ames (1947) and Belmont and Birch (1963) all found 
that laterality fluctuated between left- and right-hand 
preferences €orcast( long) ashuntile up to*tage™ tens!" Clark? (1957) 
asserted that laterality was firmly established by age five 
years. Balow and Balow could have provided additional data 
from a longitudinal-type study on this fluctuation or lack 
of fluctuation of laterality had they given the Harris Tests 
to all of the children in their 1964 study, but they made no 
further study of laterality. 

Coleman and Deutsch (1964) tested 114 public school 
children from a low socio-economic area, mostly Negro chil- 
dren, using tests from the Harris Tests of Lateral Dominance 
and the Gates-McKillop Reading Diagnostic Tests. They found 
no significant relationship between lateral dominance and 
reading achievement in this group of children who ranged in 
age from 9.5 years to twelve years. 

Belmont and Birch (1965) tested 150 children drawn 
from the entire population of children in a single birth 
year in the city of Aberdeen, Scotland. These children, all 
boys, with a mean age of nine years and nine months and whose 
reading score was in the lowest ten percentile made up the 
retarded readers group. A second group, composed of boys 
matched for age and with reading scores above the lowest ten 


percentile, was selected as a control group. Belmont 
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52 
and Birch compared dominance characteristics both between 
and within the retarded and normal readers groups and found 
no significant difference in the amount of mixed dominance 
between the retarded readers and the normal readers. This 


was a well-designed study. 


Hillerich (1964) in a three-year longitudinal study 
had 520 children from a kindergarten in an urban area in his 
Original sample. Of these, four hundred children remained 
three years later. The children were given two eye-dominance 
tests with five trials on each. In kindergarten they were 
given one hand dominance test, the tapping test, which 
Hillerich considered involved a minimum of social learning. 
A second hand dominance test, which involved connecting 
dots with each hand was added in grade two. A fifty item 
reversal test was given in grade one and grade two. On the 
basis of the grade two dominance tests the children were 
divided into five groups. Their reading achievement in 
grade three was measured using the California Achievement 
Test,eForm- W,Upper™Primary"Level<° Hillerich*foundya higher 
incidence of confused hand dominance in grade two than in 
kindergarten, and a decrease in the amount of incomplete 
eyedness among the children in grade two as compared with 
grade one. Hillerich also found no significant relationship 
between dominance characteristics and intelligence, reversal 
errors or reading achievement in this group. 

Boos (1970) replicated the Hillerich (1964) study 


using the 277 students from Hillerich's original kindergarten 
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sample when these people were in grade seven and eight. Boos 
used the same dominance tests as Hillerich, but added four 
more tests of handedness. Boos also measured the children 
for controlling eye in binocular vision, as contrasted to the 
dominant eye used in sighting, by means of the Keystone 
Telebinocular. Reading achievement was tested using the 
Reading Achievement Test, Form W, Junior High Level, of the 
California Short-Form Test of Mental Maturity; intelligence 
scores were also based on a sub-test of this test. Boos, 
contrary to Hillerich, found a great increase in mixed domi- 
nance amongst these children in grade eight, thus showing a 
trend toward ambidexterity and ambieyedness with increasing 
age. Boos found no Significant relationship between any type 
of lateral dominance and reading achievement or sex of the 
child. He also found no significant relationship between 
crossed control, that is, where the controlling eye and 
dominant hand are on opposite sides, and unilateral control. 
Boos used a more thorough test of lateral dominance than 

Hil lerien. =" Aliso, his attention to’*’controiling™” eye in 
binocular vision is an interesting addition to the dominance 
COMCEOVEL SY% 

Smith (1970) tested the lateral dominance of sixty 
normal grade one children using tests from the Harris Tests 
of Lateral Dominance. The children represented a cross- 
section of a large urban population and had a mean age of 


six years and 11.68 months. Smith also tested: reading 


achievement, using the Neale Analysis of Reading Ability; 
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left-right discrimination, using the Benton Tests of Right- 
Left Discrimination; verbal ability, using the vocabulary 
section of the Wechsler Intelligence Scale for Children; and 
visual perception, using the Frostig Developmental Test of 
Visual Perception. Smith, like preceding researchers who 
tested children from a regular school population, found no 
Significant relationship between any type of lateral domi- 
nance and reading achievement. The children in Smith's 
sample were well tested regarding lateral dominance and 
reading achievement; both the tests which he used have 
established reliability. 

The lateral dominance characteristics of the lowest 
achieving readers in a normal school population may be 
Significant factors in their low reading achievement. Test- 
ing the lateral dominance and reading achievement of children 
in a normal school population would pick out the children who 
were the lowest in reading achievement and who had some of 
the lateral dominance characteristics found to be significant 
tiecitlareneineneading Glinics. | This combination of low 
reading and anomalies of dominance would signal the immediate 
need for further study of these children. Hence studies 
regarding the relationship of lateral dominance characteris- 
tics to reading achievement in a normal school population 


have been reviewed in this chapter. 


Summary. In general, studies which used samples of 
children drawn from a normal school population found no 


Significant relationship between any type of lateral 
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dominance characteristics and reading achievement. 

Since only a small proportion of the total school 
population is seriously retarded in reading, the lateral 
dominance characteristics of the most seriously retarded 
readers did not appear as significant in relation to the mean 
reading score of the whole group in studies which used a 
sampke of children from a normalyeschool population. This 
did not show conclusively, however, that the lateral domi- 
nance characteristics of these children were not significant 
factors in their reading achievement. 

Children who have anomalies of dominance and are 
poor readers may also possess some other characteristics 
which would warrant further study. Hence the above studies 
were included in this review of the literature. 

Studies using samples from a normal school population 
were briefly summarized in Table 2. 

THE RELATIONSHIP OF LEFT-RIGHT DISCRIMINATION TO 
LATERAL DOMINANCE AND READING ACHIEVEMENT 
Left-Right Discrimination and Lateral Dominance 

Left-right awareness, or the ability to distinguish 
left from right in one's own body schema and in people and 
objects in the environment, is viewed by psychoneurologists 
as being developmental in nature. Interest in left-right 
orientation of children who are retarded readers has arisen 
from the assumption that maturation of the ability to 
aistinguish right from left on their own bodies is a pre- 


requisite for a correct spatial orientation of objects and 
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also for fluent reading, which requires a consistent direc- 
tionality for quick word recognition (Benton, 1962. In 
Money, 1962, p. 98). 

The development of this left-right awareness is 
nierarchica lain ature, however... Piaget (1928, .p. 217) saw 
the development of left-right awareness as occurring during 
three periods in a child's life with overlapping at the 


upper and lower end of each period. The first period, 
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generally completed in a child (in Geneva) by age five years, 


is the "personal viewpoint" period when the child can name 
his own body parts and the left and right sides of objects 
oriented the same way in space as his own body, but cannot 
name the left and right sides of a person facing him. 
Piaget's second period, the "viewpoint of others" period 
extends from five years to eight years when the child 
develops the ability to adopt the point of view of a person 
facing him, but cannot take the viewpoint of actual objects 
in the environment. The third period, the "viewpoint of 
objects" periods, is reached by most children, according to 
Piaget, by the time they are eleven years of age. By then 
the child's egocentrism is overcome to such an extent that 
he can make accurate relational judgments, Piaget asserted. 
Benton (1962, p. 98), saw the same development of 
left-right awareness, but occurring two or more years later 


in the child's life than Piaget observed. Benton (1959, 


Dp. 132)Bepostulated ithatythechild'ts rate.of progress .through 


these periods depends not only upon maturation, but upon 
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three additional factors which are: (1) the somasthetic and 
visual reception of stimuli regarding "own body" discrimina- 
tions in relation to other people and objects in the envi- 
ronment; (2) learning, which depends upon intelligence, and 
experience; and (3) the ability to handle symobolic repre- 
sentations in the form of receptive and expressive language. 

Benton (1955) found that children of superior intel- 
ligence had a level of left-right discrimination ability 
which was above their chronological age. Conversely, mentally 
defective children, with intelligence quotients in the forty 
to seventy-five range, (Stanford-Binet or Wechsler-Bellevue), 
were strikingly poor in this ability. Their left-right 
discrimination ability was below what would be expected for 
even their low mental age. 

Regarding the relationship between lateral dominance, 
aemOcOtmtunction, and left-right discrimination, a percep- 
tual function, theoretical considerations have led some 
researchers to postulate that the perceptual function of 
left-right discrimination develops out of the preferential 
motor usage, that is, the lateral dominance, of one side or 
Ehesgothersolrebhesbody (Benton) 1959}; epsi37) ti aThey then 
hypothesized that if a child has established lateral domi- 
nance he would have a higher degree of left-right discrimi- 
nation. This hypothesis has been tested by several 
researchers; the results were however, equivocal. 

Benton (1959) made normative observations on 158 


school children, aged six to nine years, with intelligence 
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quotients between 85 and 115 and who were attending school in 
average socioeconomic neighborhoods. He administered the 
Benton Test of Right-Left Discrimination to each child. In 
ascertaining the total score on the test Benton gave the 
children credit for the number of consistent discriminations 
which they made regardless of whether they made the correct 
Lesponse, tO thes verbale symbols Pert and right. That is, 1£ 

ae chvilad consistently used his left hand when instructed to 
use his right hand and vice versa he was given a point for 
each response. The score recorded was the number of consis- 
tent reversals or the number of correct responses to the 
verbal symbols, whichever was higher. Benton postulated that 
the child who makes consistent reversals has actually mas- 
tered the somatospatial discrimination of left and right, but 
Pers reasons reverses the verbal symbols in relation 
to the body parts. 

Benton (1959) found that left-right discrimination 
develops progressively ‘Spvaoretey ieee the age range of six to 
nine years. His Table Three (Benton, 1959, p. 27) shows 
the means and standard deviations of the total score and 
three subtests scores for each age level. His Table Four 
(pe 28) shows the percentage of correct responses for each 
aspect of performance on the right-left- discrimination 
battery. 

Benton (1959, 5p. 141) ftound that children who were 
strongly left-handed or strongly right-handed had a higher 


level of left-right discrimination than children with 
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incomplete dominance. Belmont and Birch (1963), on the other 
hand, found that accuracy of discrimination of children's 
own body parts occurred two years earlier than their clear- 
cut established hand preference. 

Benton and Menefee (1957) tested a sample of sixty- 
six normal kindergarten and grade school children aged four 
years and eleven months to eight years and five months. 

There were thirty-three boys and thirty-three girls with 
intelligence quotients ranging from eighty to 137. Benton 
and Menefee used a thirty-five item battery to test handed- 
ness in a variety of activities; they gave no tests of eyed- 
ness. They tested left-right discrimination using a sixteen- 
item battery which involved identifying their body parts and 
performing certain "crossed" commands both with eyes open and 
with eyes closed. The children were not penalized if they 
consistently reversed the commands, that is if they did not 
have the correct verbal labels, but still could differentiate 
one Side from the other consistently. Benton and Menefee did 
not test the ability of these children to identify the body 
parts of another person facing them. Benton and Menefee found 
a "small positive association" between degree of established 
dominance and left-right discrimination (r = .24, .05<p<.10). 
They concluded that laterality was only a minor determinant 
of left-right discrimination and asserted that various learn- 
ing situations probably affected the development of left- 
right discrimination» to a much greater extent. 


Smith (1970) tested a sample of sixty grade one 
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children with a mean age of six years and 11.68 months and 
an intelligence quotient of over eighty as measured by the 
Detroit Beginning First Grade Intelligence Test or the 
Lorge-Thorndike Intelligence Tests, Level One. He used the 
Harris Tests of Lateral Dominance and the Benton Tests of 
Right-Left Discrimination to determine the relationship 
between laterality and left-right discrimination. Smith 
found that children with established dominance discriminated 
left and right better than children with crossed dominance 
(p<.01). This finding concurred with Benton (1959) who used 
thensame testeof lefitaerightydiscrimination: ~fSmithpfound.}no 
Significant relationship between incomplete and established 
lateral dominance subjects in their ability to discriminate 
left.and right. Smith's tests.of laterality and left-right 
discrimination were very thorough and yielded more informa- 
tion than the tests used by Benton and Menefee. This may 
account for the clearly significant relationship which Smith 
found between these two factors. 

Belmont and Birch (1963) in a normative study 
analyzed the ages at which various types of lateral domi- 
nance became established, the age at which left-right orien- 
tation became established, and the relationship between these 
two functions in normal school children. The subjects in 
this study were 148 children taken from a suburban elementary 
school for children of normal intellectual ability. The 
children were in grades kindergarten through grade six and 


ranged in age from five years to twelve years and five 
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months. There was an equal number of boys and girls; they 
did not differ significantly in age, intelligence quotient, 
and grade placement. The mean intelligence quotient was 
Significantly above that of the general population, accord- 
Inge to scores “one tne Otis Quick-Scoring Test of Mental 
Ability which were available for all children from grade 
three through grade six. The children were all tested for 
lateral dominance and left-right discrimination. 

Four items were used to test hand dominance; four 
items tested eye dominance; and one item tested foot domi- 
nance. Belmont and Birch used the three left-right discrim- 
ination of own body parts items from the Harris Tests of 
Lateral Dominance plus four items from the Piaget schedule. 
In addition they used five questions from Piaget to test 
knowledge of left and right in a person facing the child and 
of objects in the environment in relation to each other. 

Belmont *and Birch™(1963)" found that’s" percent OF 
the seven years to seven years eleven months old children 
in their sample were right-handed; 4 percent were left- 
handed; and 21 percent had mixed hand dominance. Mixed hand- 
edness was more pronounced in the six-, seven-, and eight- 
year old children, than in the nine-to twelve-year-old chil- 
dren (p<.05). Very few five-year-olds had mixed hand domi- 
Hance, d=LanGing which *concunred’ with Clark =(1957)2?  *cThe 
level of mixed eyedness was greater in younger subjects than 
in older ones. There was a significant difference (p<.05) in 


mixed eyedness between children under ten years of age and 
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67 
those over ten years of age. They also found a significant 
difference in ipsilateral hand-eye preference (p<.02) 
between children under ten years of age and those ten years 
and older. This fluctuation in lateral dominance after age 
five was also found by Gesell and Ames (1947). Belmont and 
Birch (1963) found no significant difference in handedness 
between boys and girls though the girls tended to show more 
left- and mixed-handedness than did the boys. 

With regard to left-right discrimination Belmont and 
Birch found that age differences in attaining this ability 
were Statistically significant (p<.001). Above age seven, 

95 percent of the children made correct responses to all 
seven questions concerned with left-right discrimination of 
their own body parts. Conversely, below age seven only 69 
percent of the children could discriminate their own body 
Parts correctly’on this test. By age seven 75 percent of 
the children in Belmont and Birch's group could also distin- 
guish right-left relations on a person facing them, but not 
on objects in the environment. 

Belmont and Birch (1963) noted that accuracy of 
left-right discrimination of own body parts occurred two 
years earlier than Biear eeu establishment of hand preference 
or eyedness and three years earlier than eye-hand consistency 
in, their Sample. This finding is in contrast to Benton 
ULS59 7p.) 141) who found that strongly left— or right-handed 
children had a higher level of left-right discrimination. 


Belmont and Birch concluded that lateral dominance and left- 
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right awareness develop independently of one another. The 
difference in findings between these two studies may be due 
to the difference in tests, the Piaget tests versus the 
Benton tests, used to determine left-right discrimination 
and the different criteria used to determine established 
dominance, 

There may be some relationship between a child's 
status as indicated by lateral dominance tests and his left- 
right discrimination ability. Therefore, studies investi- 
gating the relationship between children's lateral dominance 
status and their left-right discrimination ability were 
reviewed in this study. Lateral dominance and left-right 
discrimination were tested in the present study to determine 
if there were a relationship between them in the present 


sample of children. 


Summary. Three studies, which used the Benton Test 
Cierighit-lelty Discrimination, Orewa, ModiLicataon of lt, £ound 
that there was a significant positive relationship between 
established lateral dominance and level of left-right dis- 
crimination. One study, which used items from the Piaget 
testo peLoundsthat accuracy Of sleft-right discrimination, of 
own body parts preceded clear-cut established hand prefer- 
ence. The discrepancy in results may have been because of 
the different tests used, or because of different criteria 
used to determine established handedness. 

The possibility exists of a relationship between a 


child's status as indicated by lateral dominance tests and 
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69 
hismlele-rignt discrimination ability. Thisarelationship 
may have implications for reading achievement. Therefore, 
studies investigating the relationship between children's 
lateral dominance status and their left-right discrimination 
ability were reviewed in this study. 

A summary of the selected studies concerning left- 


right discrimination and laterality was made in Table 3. 


Left-Right Discrimination and Reading Achievement 


Regarding the relationship of left-right discrimina- 
tion to reading achievement, results of research in this 
area were just as equivocal as the results of research 
regarding lateral dominance and reading achievement. How- 
ever, not as much research has been done on left-right dis- 
crimination and reading as on laterality and reading. 

Belmont and Birch (1963) suggested that this was an area 
Serene further research especially with children in the 
contemporary cultural milieu, might be fruitful. 

As with lateral dominance, the discrepancies in the 
results of Studies to determine the relationship of left- 
right discrimination to reading achievement were due mainly © 
to differences in research design among the studies. The 
differences (i design were caused by many factors including: 
firstly, differences in the instruments used to test left- 
right awareness and to assess reading ability; and secondly, 
differences in the populations from which the samples were 
drawn. 


Harris (1957) found a significant” "relationship 
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between left-right discrimination and reading achievement 
alwagesseven (p<.01), but mnotat age nine. “Harris used a 
sample of 316 children with severe reading disability from a 
reading clinic population, ranging in age from seven years 
to over eleven years and having an intelligence quotient of 
eighty or more. Eighty-Seven percent were boys. He com- 
pared the performance of these children with that of a 
sample sof sZ2l>schrldren, approximately half boys and, half 
girls chosen from the regular school population in a large 
urban area. He used the results of the Harris Tests of 
Lateral Dominance to determine the children's left-right 
discrimination ability. Harris did not say how he deter- 
mined the reading achievement of the children in his study. 
The most striking finding was the high proportion of seven- 
year-old children in the reading disability group, 38 per- 
cent, who showed confusion in left-right discrimination as 
compared with the proportion of seven-year-old children in 
the control group who showed confusion. The difference was 
significant at the .01 level. At age nine there was no sig- 
fHiLbicantedaiterence. 

The main criticisms of this study were that first, 
Harris used only three items regarding the child's identifi- 
cation of own body parts to test knowledge of left and right; 
secondly, he did not say how reading achievement was meas- 
ured in the control group nor how retarded in reading the 
BeaAdingedisability Group was; thirdly, he did not give the 


intelligence quotients of the control group so they might 
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have been of higher average intelligence than the reading 
disability group. Since intelligence is a factor in the 
development of left-right discrimination (Benton, 1959) it 
seems important to know whether or not the mean intelli- 
gence quotients of the two groups is comparable. One of 
the strongest points of Harris' design was that although 
his subjects ranged in age from seven years to over eleven 
years, he divided them into three groups. This enabled him 
to see developmental trends in left-right discrimination at 
the various age levels. 

Belmont and Birch (1965) also found a Significant 
relationship (p<.01) between children's left-right discrimi- 
nation ability and their reading achievement. Belmont and 
Birch tested 150 children drawn from the entire population 
precntidren in a Single birth year in the city of Aberdeen, 
Scotland. These children, all boys, with a mean age of nine 
years and nine months and whose reading score was in the 
lowest ten percentile, were selected as a control group. A 
British sentence-reading test, Form N.S. 6, published by the 
National Foundation for Educational Research in England and 
Wales, and three parts of the Metropolitan Achievement Test, 
Elementary Battery Form B: Test 1, Word Knowledge; Test 2, 
Word Discrimination; and Test 3, Reading, were used to assess 
Bedginoeabtli ty. iheall. Of stne chil ldren. 

All subjects in the study had intelligence quotients 
of eighty or above as determined by the Wechsler Intelligence 


Scale for Children. The difference in mean intelligence 
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quotients between the retarded readers (92.1) and the normal 
readersin(104 $9)s°was “significant at beyond the .01 level of 
confidence.’ The difference in the reading ability of the 
two groups was Significant at beyond the .001 level of confi- 
dence. The children's awareness of left and right was tested 
using the three questions on left-right discrimination of own 
body parts from the Harris Tests of Lateral Dominance and 
nine questions derived from Piaget (1928). The Piaget ques- 
tions concerned knowledge of left and right of own body 
parts, “of ta. person \facing ‘the echilld,tand of objectsirin the 
environment in relation to each other. Belmont and Birch 
found that the group of retarded readers contained a signifi- 
cantly greater proportion of children who were deficient in 
left-right discrimination as measured by these tests. 

Within the group of retarded readers themselves, those who 
had difficulty in identifying their own body parts had the 
lowest reading scores. The results of this study did not 
concur with those found by Harris (1957) in testing nine- 
year-old children. Harris used only three items to test 
left-right discrimination, however, while seven items were 
used by Belmont and Birch. Benton and Kemble (1960) found a 
tendency for their nine-year-old subjects to have a poorer 
right-left orientation, but the difference was not statis- 
tically different. The difference in reading achievement 
between the two groups of Belmont and Birch may have been 
due to a difference in intelligence rather than to differ- 


ence in left-right discrimination ability, but they found a 
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75 
difference in left-right awareness of their own bodies within 
the retarded reader group itself. 

Clark (1970) tested 1,544 children, 791 boys and 753 
girls, from the primary grade school population of a county 
near Glasgow, Scotland. The children were all seven years 
of age and had completed two years of schooling. The chil- 
dren were tested on reading achievement and were given five 
instructions, as used in the Isle of Wight survey, to measure 
pnowlLedgcuOteletovand right, = Clarksfound that15.3° percent 
of the total group was at the earliest stages of learning to 
Lead wav itheregards to Teft-right) discrimination, Clark found 
that the children who made correct responses to all five 
questions had a slightly higher reading quotient; the level 
of significance was not given. She found that only 25 percent 
of the children could answer all five questions correctly and 
that 60 percent of them made a score of three or less. Clark 
concluded that left-right confusion at age seven should not 
be considered as clinically significant. The results might 
have been more conclusive had Clark indicated the level of 
significance of the difference between the mean reading quo- 
tients of discriminating subjects as compared with the mean 
reading quotients of the subjects who were rated as confused 
in left-right discrimination. 

Hundleby (1969) found that children in grade three 
who did not show directional confusion scored significantly 
higher on reading (p<.001, p<.02) than children who did 


demonstrate directional confusion; ages not given. There was 
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no Significant difference in word knowledge scores between 
the two groups. The eighty-six children in the sample were 
randomly selected from elementary schools in Victoria, B.C. 
The children were given the Lorge-Thorndike Intelligence Test 
and The Metropolitan Elementary Reading Test, word knowledge 
and reading subtests, by their classroom teachers. Hundleby 
administered the Benton Test of Right-Left Discrimination and 
the Informal Reading Inventory, graded oral and graded silent 
reading passages to each child in the sample. Hundleby 
concluded that the Benton Test of Right-Left Discrimination 
was an effective tool in identifying children with reading 
disability. Hundelby's study was well designed. 

Smith (1970) in testing the relationship between 
right-left discrimination and reading achievement found a 
L desi Mtoe relationship (p<.05) between these two factors. 
oeeeecored@oncn child using the Neale Analysis of Reading 
Achievement to determine level of reading achievement and the 
Benton Test of Right-Left Discrimination to Peet the child's 
left-right discrimination. Stile also found a Significant 
relationship between left-right awareness and (1) visual per- 
ception as measured by the Frostig Developmental Test of 
VailoudiererCepteiOn, ouptests, f and IV (p<.01 and p<.05) ; 
(2) verbal ability as tested by the vocabulary subtest of the 
Wechsler Intelligence Scale for Children; (3) certain types 
of lateral dominance as measured by the Harris Tests of 
Lateral Dominance. Smith still found a significant relation- 


ship between left-right discrimination and reading 
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achievement when verbal ability was covaried out, but did 
not make a comparison of these two factors when intelligence 
was covaried out. 

Benton and Kemble (1960) found no significant differ- 
ence between the level of left-right discrimination ability 
of twenty children from a reading clinic and a control group 
of twenty children, who were rated by their teachers as 
average readers, from the normal school population. The two 
groups were matched for intelligence quotient and age. The 
reading clinic group had a mean age of nine years two months 
(S.D., 7.8 months) and a mean intelligence quotient of 103. 
The control group had a mean age of nine years three months 
(S.D., nine months) and a mean intelligence quotient of 103. 
The intelligence quotients were measured by the Stanford- 
Binet Intelligence Test or the Wechsler Intelligence Scale 
for Children, Verbal Scale. Benton and Kemble found that the 
children with reading disability tended to be poorer in all 
aspects of left-right discrimination, but the difference did 
not reach statistical significance (p<.15). This finding 
concurred with Harris (1957) who did not find a significant 
relationship between left-right discrimination and reading 
achievement in nine-year-old children. Benton and Kemble's 
results were different from those of Belmont and Birch (1965), 
who used a Similar age group and found a significant rela- 
tionship (p<.01). Benton and Kemble did not indicate what 
criterion was used to place the children in the reading dis- 


ability group, nor did they report which reading tests the 
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teachers used to rate the children selected for the control 
grveupease "normals? 

Silver and Hagin (1960) reported a controlled study 
comparing thirty reading disability children with a control 
group matched for age, sex, and intelligence quotient. The 
reading disability group was drawn from a population of 150 
children from a mental hygiene clinic and a private medical 
practice. These children had originally been referred to 
the clinic for behavior problems. The method of selecting 
the sample was not given. The ages of the children in the 
sample ranged from eighty-one to 123. The proportion of 
boys and girls is not given. The control group matched for 
age, sex, and intelligence quotient was selected "from the 
same population". He may mean that the reading disability 
group and the control group came from the same school system. 

The children were thoroughly studied neurologically 
and perceptually. They were given two reading tests, the 
Gdatesitkeading™Diagnostic@lest, vand "the ‘Durrell—-Sullivan 
Reading Capacity Test. The tests of left-right discrimina- 
tion were not described. Silver and Hagin found that 92 per- 
cent of the children with reading disability had defects in 
Veit=r1riohntadiserimination fsranging “from inability *to*tell 
left from right in themselves and a disorientation in space. 
The control group had no such defect. 

Balow (1963) tested 302 grade one children from a 
suburban school using the Harris Tests of Lateral Dominance; 


the Gates Reading Readiness Tests; the Gates Primary Reading 
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Tests, PWR-Word Recognition and PPR-Paragraph Reading; and 
the Lorge-Thorndike Intelligence Tests, Level One. Balow 
found no significant relation between knowledge of left and 
right and reading readiness, or between knowledge of left 
and right and reading achievement (p>.05). However, while 
knowledge of left and right and reading readiness were 
tested in September, reading achievement was not tested until 
the end of February. Therefore Balow could not say that 
there was no relation between knowledge of left and right 
and reading achievement at a given time. He could only have 
said that knowledge of right and left in September does not 
predict reading achievement in February. By February skil- 
ful teaching may have overcome any potential difficulties 
caused by lack of knowledge of left and right in September. 
Coleman and Deutsch (1964) tested 114 public school 
children from a low socio-economic area, mostly Negro chil- 
dren, aged 9.5 to twelve years. They used the Harris Tests 
of Lateral Dominance, the Gates-McKillop Reading Diagnostic 
tests) Oral Reading, the Gates Advanced Primary Reading Test, 
and the Benton Right-Left Discrimination Test. Coleman and 
Deutsch found no significant relation between level of left- 
right discrimination and reading achievement in this sample 
of children when intelligence was partialled out. Their 
sample of children was older than that of Smith (1970) and 
Belmont and Birch (1965) who found a significant relation- 
ship between left-right discrimination and reading achieve- 


ment. 
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Studies regarding left-right discrimination and 
reading achievement were included in this review of research 
literature to obtain additional information on children who 
were low in reading achievement and had poorly developed 


left-right discrimination. 


Summary. The majority of studies selected for this 
review reported a significant relationship between left-right 
discrimination and reading achievement. 

Some additional information may thus be obtained 


about children who have these two characteristics concur- 


rently: 

1. Low reading achievement 

2. Poorly developed left-right discrimination. 

A summary of the studies reviewed above was made in 
Table 4, 


THE RELATIONSHIP OF CEREBRAL DOMINANCE TO: LATERAL 
DOMINANCE, LEFT-RIGHT DISCRIMINATION AND 
READING ACHIEVEMENT 


The Relationship of Cerebral Dominance and 

Lateral Dominance 

In this review, cerebral dominance (Appendix E) 

means the cerebral hemisphere which controls the language 
functions; lateral dominance means the preferred side of 
the body for manual tasks. Various criteria have been used 
by different researchers to determine cerebral dominance 
and lateral dominance in the people whom they tested in 


their studies. Many theories regarding the relationship 
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between these two factors have been proposed in the past 
more than one hundred years. 

Hécaen and de Ajuriaguerra (1964, p. 1) consider 
that cerebral dominance, particularly where language develop- 
ment and pathology are concerned, cannot be studied independ- 
ently of lateral dominance. 

Broca, an anatomist and surgeon, in 1865 published a 
paper in which he presented a theory of dominance of one of 
ene cerebral hemispheres in connection with speech behavior. 
Though it had been known for a number of years that each 
cerebral hemisphere controlled the motor movements on the 
opposite of the body, the idea of unilateral cerebral 
control of the language functions, both receptive and 
expressive, was new (Tomatis, 1969). Most of the research 
regarding cerebral dominance has been carried out in connec- 
tion with language dysfunction (Hécaen and de Ajuriaguerra, 
ONS rad Oleg MRE 2) 

Regarding the relationship of cerebral dominance to 
lateral dominance, the literature, in general, indicated 
that the left side of the brain was most often dominant for 
language functions regardless of whether the person was left- 
or right-handed (Bakes, 1966). Penfield and Roberts (1959) 
reported cases where aphasia in left-handed people followed 
injury to the right hemisphere. Aphasia was defined as 
any deficiency of: speech, understanding speech, reading, 
writing, or labelling. A very few cases, but some neverthe- 


less, were reported where right-handed people developed 
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86 
aphasia after injury or removal of the right hemisphere. 

Penfield and Roberts (1959, p. 102) concluded, how- 
ever, that the difference between the number of right-handed 
people and the number of left-handed people who developed 
aphasia after an operation on or injury to the right hemi- 
sphere was not significant. They took this as evidence that 
the left cerebral, hemisphere generally controls speech, 
regardless of whether the person is left- or right-handed. 
They concluded further that cerebral dominance, or localiza- 
tion of the speech function, does not determine hand pre- 
forencestoramotoretasks.. Clarkea(1957)»supportedp,this 
conclusion. 

Goodglass and Quadfasel (1954) reviewed 110 cases 
from the literature and thirteen new cases of lesions in 
either the right- or left-language area. Fifty-three per- 
cent of the left-handers were found to have language distur- 
bances if the lesion were in the left hemisphere. Goodglass 
and Quadfasel concluded that cerebral dominance was not 
directly linked with lateral dominance, that is, preferred 
handedness in motor tasks. 

Zangwill (1962) after reviewing the literature sug- 
gested that the cerebral organization of speech may be 
Gitfercntsin sinkstrals thansin.dextrals...Hésnoted .<that»the 
recovery of language functions after damage to the left 
hemisphere was much quicker in sinistrals than in strong 
right-handed people. Zangwill theorized that language local- 


ization in the left hemisphere was weaker in left-handed 
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people than in dextrals, and that, therefore, the language 
function was more easily and more efficiently taken over by 
the right hemisphere after damage to the dominant hemisphere. 
Zangwill (1962, p. 109), unlike Goodglass and Quadfasel 
(1954) and Penfield and Roberts (1959), concluded that there 
was a real connection between hand preference and the organ- 
ization of speech in the cerebral hemispheres in the cases 
they reviewed. 

Hécaen and de Ajuriaguerra (1964, p. 148) also con- 
cluded that the cortical organization of the left-handed 
person was different from that of the right-handed person 
and that left-handed people had less hemispheric specializa- 
tion and more ambilaterality than right-handed people, as 
well as recovering their language abilities more quickly 
after a left hemisphere injury than did right-handed people, 
a finding supported by Money (1966). 

A test which purportedly gave some indication of a 
relationship between cerebral dominance and lateral domi- 
nance was described by Silver and Hagin (1960), based on Hoff 
and Schilder (1927). This test was used in the present study 
andeaLSOeoyeomich, (19 70)F. 

Money (1966) described the Wada sodium amytal test 
for cerebral dominance. In this presurgical test, sodium 
amytal is injected into the carotid artery in the neck. 
Brief, transitory aphasia is induced if the injection is on 
the same side as the hemisphere which is dominant for 


language in that person; aphasia is not induced if the 
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injection is on the contralateral side. Bakes (1966) also 
described the sodium amytal test as reliable in determining 
cerebral dominance. 

Crosby (1969, p. 108) reported that studies using 
the Wada test have only added to the confusion regarding 
dominance. The results of these studies have shown that 
there may be some interrelationship between lateral domi- 
nance and cerebral dominance. However, Crosby asserted, 
these tests have also shown that some other functions of the 
two cerebral hemispheres are not so related. Therefore he 
concluded that the evidence regarding the relationship 
between lateral dominance and cerebral dominance as pro- 
vided by this test was not conclusive. 

A possible relationship between lateral dominance 
and cerebral dominance was investigated in the present study 
through use of the Schilder arm extension test, the 
Extensibility test, as described by Smith (1970) and based 
on a description by Silver and Hagin (1960). The test was 


originally described by Hoff and Schilder (1927). 


Summary. Cerebral dominance, whether left cerebral 
dominance or right cerebral dominance, was defined as a term 
which indicates which cerebral hemisphere controls the 
language functions; lateral dominance was defined as the 
preferred side of the body for manual tasks. This review of 
the literature regarding the relationship of cerebral domi- 
nance and lateral dominance indicated that, first, language 


function control, or cerebral dominance, was generally 
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89 
located in the left cerebral hemisphere regardless of whether 
the individual was left- or right-handed. 

It seems that lateral dominance and cerebral domi- 
nance are related, but the nature of this relationship is 
uncertain. Goodglass and Quadfasel (1954), Penfield and 
Roberts (1959), and Bakes (1966) concluded that these two 
factors are independent. Zangwill (1962) and Hécaen and 
de Ajuriaguerra (1964) on the other hand, claimed that the 
functional organization of the cerebral hemispheres is dif- 
ferent in left-handed than in right-handed people and that 
therefore the two functions are related. The Wada test of 
cerebral dominance was described briefly. 

A possible relationship between lateral dominance 
and cerebral dominance was investigated in the present study 
through use of the Schilder arm extension test, the 
Extensibility test, as described by Smith (1970) and based 
on a description by Silver and Hagin (1960). The test was 


originally described by Hoff and Schilder (1927). 


fiuewne lacronush ioe Between Cerebral Dominance and 
Left-Right Discrimination 


In this review 'dominant hemisphere' (Appendix E) 
means the cerebral hemisphere which controls the language 
functions. Benton (1959, p. 132) described a child's 
level of body awareness as developmental in nature, a view 
shared by several other researchers, including Piaget (1928), 
Harris (1957), and Belmont and Birch (1963). Benton postu- 


lated that the development of left-right awareness depended 
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90 
upon three factors: (1) an integration of somasthetic and 
visual sensory information; (2) learning, which is determined 
by experience and intelligence; and (3) the ability of the 
child to process language, which depends upon the status of 
his dominant hemisphere. 

Impairment of any one of these three functions will 
result in the delay of the development of body awareness, 
Benton asserted. Of particular interest in this review was 
how injury to or disease of the dominant hemisphere affected 
this development of left-right awareness. 

Benton discussed the concept of body schema, that 
is, a person's organized perceptual model of his body, as a 
determiner of that person's reactions to his own body. This 
concept of body schema, Benton noted, was first developed by 
Head. Injury to or disease of the dominant hemisphere, in 
particular, would disturb this schemata (Benton, 1959, p. 152; 
Kinsbourne and Warrington, 1966, p. 325). Benton discussed 
Head's formulation of the concept of body schema as compared 
with the earlier ideas of Pick. 

Schilder (1931, p. 56) developed a complex explana- 
tion of body schema and of the symptoms which resulted when 
this schema was disordered by cerebral lesions. One of the 
manifestations of a disordered body schema, as noted by 
Schilder, was the phenomena of the phantom limb, in which 
the person 'feels' that a body part which has been surgi- 
cally removed is still intact. Another symptom of this 


disordered body schema, as denoted by Schilder, was the 
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inability of a person to cross the midline of his body with 
one or the other hand. A third manifestation was the dis- 
order known as Gerstmann's syndrome, or finger agnosia, as 
discussed by Kinsbourne and Warrington (1966). Schilder 
(1931, p. 62) described a persistance of posture test to 
determine if a person is normal with respect to his body 
schema. 

Benton (1959, p. 141) noted that at about age five 
years children began to differentiate the left and right 
sides of their body. Some children could differentiate two 
sides of their body, but consistently responded opposite to 
verbal commands, that is, they showed a 'left' body part 
when asked to show a 'right' body part, and vice versa. 
Benton noted that the children who were consistently revers- 
ing had a lower level of language function than those who 
did not reverse. Furthermore, children who were consist- 
ently reversing on their own body were slower to correctly 
identify left and right on a person facing them. 

Benton postulated the development of a 'right-left 
gradient' as the child further differentiated left from 
right at between the ages of five and six years. This gradi- 
ent, he claimed, was essentially sensory-postural, and 
whether or not the child could correctly label left and 
right did not affect the gradient's development. However, 
before the child could progress to more complex left-right 
discrimination tasks, such as performing crossed commands on 


a picture of a person or on a person facing him, he must 
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have learned the verbal concepts of left and right, Benton 
stated. 

One implication of the left-right gradient of the 
body schema is that is represents a higher level or organiza- 
tion of sensorimotor elements and not only a summation of 
these elements. Benton felt that further empirical evidence 
was needed before it would be known for certain if the left- 
right body schema theory explained the development of 
sensory modalities, such as hearing, feeling, and seeing, 
which require left-right discrimination. 

The relationship between consistency of cerebral 
dominance as measured by the Extensibility test as des- 
cribed by Smith (1970) based upon Silver and Hagin's (1960) 
description of Hoff and Schilder's (1927) description of 
their arm extension test and the level of left-right discrimi- 
nation ability as tested by the Benton Test of Right-Left 
Discrimination was examined in the present study to see what 
relationship existed between these factors in this sample of 
children. The relationship between level of left-right dis- 


crimination and verbal ability was also examined. 


Summary. In this review of related literature 
"dominant hemisphere' was defined as the cerebral hemisphere 
which controls the speech functions. Benton's theory of 
the development of a 'left-right gradient' of left-right 
body awareness was reported. Benton postulated a left-right 
gradient in the body schema which is developmental in nature. 


This left-right gradient is not dependent upon correct 
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application of the concepts of left and right, Benton stated, 
but he asserted further that these labels are necessary 
before the child can successfully discriminate left and 
right on a person facing him. 

The development of these concepts, according to 
Benton's theory, is a facet of language function which is 
dependent upon the status of the dominant hemisphere. There- 
fore, left-right discrimination is related to cerebral 
dominance. 

The relationship between consistency of cerebral 
dominance as measured by the Schilder extension test, the 
Extensibility, as used by Smith (1970) and based upon a 
description by Silver and Hagin (1960) and the level of 
left-right discrimination ability as tested by the Benton 
Test of Right-Left Discrimination was examined in the pre- 
sent study to see what relationship existed between these 
factors in this sample of children. The relationship 
between level of left-right discrimination and verbal 
ability was also examined. 

The Relationship of Cerebral Dominance and 
Reading Achievement 

Backwardness in reading may be due to a constella- 
tion of causes. One of the most common suggestions as to 
the origin of these deficits is lack of dominance of the 
major cerebral hemisphere over the minor one (Vernon, 1960). 
Orton (1937, p. 150) proposed a neurological explanation of 


a reading disability which he called 'strephosymbolia'. In 
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strephosymbolia, or twisted symbols, children have a tend- 
ency to reverse letters of the same form but which have an 
Opposite orientation, for example 'b' and 'd', and 'p" and 
'q', or when words or parts of words are read in reverse 
erdén;y-as¥invreading= "saw for’ ’was”™ or®"\tworrom”*for 
"tomorrow'. 

Orton explained these reversals in terms of conflict 
between the non-dominant and the dominant cerebral hemi- 
spheres. He postulated that mirror-images were recorded in 
"engrams' in the two cerebral hemispheres and that if 
unilateral cerebral dominance were not clearly established 
these mirror images would cause confusion in word recogni- 
eron,- anumsrecallexOrtony;, EIS 7 peeiss hs 

Orton's theory was, in general, supported by the 
findings of other neurologists, according to Bond and 
Tinker (1967). Bannatyne and Wichiarjote (1969) and 
Corballis and Beale (1971) also supported Orton's theory. 
However, it was not accepted by psychologists and people in 
the reading field who felt that there were other explana- 
tions of reversals in reading than interhemispheric conflict 
or lack of established dominance (Witty and Kopel, 1936; 
Johnstone, 1942; Goodglass and Quadfasel, 1954; Vernon, 1960; 
Eisenberg, 1966, and Bond and Tinker, 1967, p. 120). Clark 
(1957) also disagreed with Orton's theoretical assumptions, 
but saw that a delay in acquiring dominant laterality or 
attempts to change hand preference might cause directional 


confusion which in turn might result in a poor approach to 
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word reading and hence lead to reading difficulty. 

In the present study the number of reversal errors 
which the children made in oral reading passages was noted. 
The relationships of these reversals to lateral dominance, 
consistency of cerebral dominance as tested in this study, 
and left-right discrimination were tested statistically. 
The children's visual perception for non-linguistic symbols 
was also tested. 

Money (1966, p. 30) saw many problems in Orton's 
theory. Mirror imaging of language in the two hemispheres 
cannot be demonstrated empirically, Money stated; it can only 
be demonstrated that the motor functions of the right and 
left limbs are mirrored in the contralateral hemisphere. 
Furthermore, mixed dominance of the two hemispheres exists 
for motor functions, in cases of crossed laterality when a 
person may be left-handed and right-footed, for example, as 
well as for language functions. Money also asserted that 
tests of eyedness are completely unscientific since nerves 
and muscles from each eye connect with both sides of the 
brain. 

Still further, mixed motor preference does not 
always exist in cases of reading disability as shown by the 
studies of Flescher, (1962), Hillerich (1964), Belmont and 
Birch, (1965), Boos (1970) and Smith (1970). Obversely, 
children who have no reading disability may have mixed 
dominance. 


Money (1966) concluded, therefore, that a simple 
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theory of cerebral hemispheric rivalry or one of mixed 
lateral dominance was not adequate to explain reading disa- 
bility in relation to cerebral dominance. He asserted that 
it might be more profitable to regard the issue as a rela- 
tionship between functions which are unilaterally represented, 
such as receptive and expressive language, and those func- 
tions which are bilaterally represented, such as seeing, 
hearing, touching, and motor movements, but which are related 
to the many aspects of language, including speaking, hearing, 
reading, writing, and spelling. There are many potential 
points where dysfunctions may develop. Hence it is not sur- 
prising that many cases of severe reading retardation can- 
not be explained in terms of certain relationships between 
any two of these functions, Money postulated. 

Crosby (1969, p. 109) supported Money in this con- 
clusion. He asserted that dominance is important in reading 
disability, even if it does not always exist in a certain 
relationship to reading disability. Crosby acknowledged 
that evidence regarding the relationship of lateral domi- 
nance and cerebral dominance to reading achievement was 
inconclusive. Crosby maintained, however, that educators 
should not dismiss various types of lateral dominance and 
cerebral dominance and various neurological disorders as 
being insignificant in relation to reading backwardness. 

The fact that atypical patterns of these factors was some- 
times found in cases of severe reading retardation indicated 


to Crosby that they were significant in relation to reading 
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disability. 

The present study investigated further the relation- 
ship among dominance characteristics and reading achievement. 

Zangwill (1962, p. 109) suggested that it may be more 
fruitful to ascertain whether any particular type of reading 
backwardness exists in relation to certain anomalies of 
lateral dominance. This question might also be asked in 
connection with cerebral dominance. 

Zangwill postulated three distinct syndromes to 
explain failure to establish normal cerebral dominance and 
normal lateral dominance with a concomitant reading disabil- 
ity. Firstly, he postulated, where anomalies of dominance 
and reading disability were concurrent, an actual lesion may 
be the cause. This lesion could lead to partial transference 
of handedness, and partial transference of the language func- 
tions, to the other hemisphere. This then would lead to 
incomplete lateral dominance and slowness in language devel- 
opment and thence to backwardness in reading. Evidence from 
electroencephalograms supported this statement, Zangwill 
reported. However, this explanation accounted for only a 
small proportion of severely retarded readers, so Zangwill 
proposed a second explanation. 

Zangwill proposed, secondly, that some children who 
have, ill-defined lateralization or ill-defined cerebral domi- 
nance may also have a constitutional weakness in maturation; 
that is, they have had no brain damage as evidenced by elec- 


troencephalograms, but still mature slowly. A genetic factor 
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may be the cause of anomalies of dominance in these cases, 
he asserted. 

Zangwill hypothesized thirdly that children who do 
not have strong lateral preferences may be more susceptible 
to stress. For example, children who do not have a strong 
tendency to lateral preference may be more likely to be 
affected more severely by minimal brain injury at birth and 
hence have retarded language development. Regardless of 
the causes of asymmetrical functions of the human brain, 
Zangwill concluded, a further exploration of the relation- 
ships among the above factors is necessary for a more 
complete understanding of reading and reading disorders. 

The present study attempted to find a relationship 
between cerebral dominance and reading achievement. Rever- 
aa errors in oral reading were noted; relationships of these 
errors to lateral dominance and consistency of dominance, 
as measured by the Extensibility, were tested statistically. 

Silver and Hagin in their 1960 study of 150 chil- 
dren from a mental hygiene population also examined the 
relationship between consistency of cerebral dominance and 
reading achievement in the clinic sample with these charac- 
teniouLcoedn ae CONLLOM GLOup OL normal readers from the same 
population. The children, aged eight years six months to 
fourteen years were originally referred to the clinic 
because of behavior problems. All of the children were given 
extensive neurological testing. To test for consistency of 


cerebral dominance Silver and Hagin (1960) used the Schilder 
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arm extension test (Hoff and Schilder, 1927). According to 
Silver and Hagin, the child is requested to close his eyes 
and raise his arms in front of him with fingers spread apart. 

To be ‘!consistent' on this test, according to Silver 
and Hagin, the child should hold the hand with which he 
writes higher than the other. In their study Silver and 
Hagin found that 74 percént of the reading disability cases 
were inconsistent. None of the readers from the control 
group were inconsistent. Whitsell (1965, p. 51) cited the 
Silver and Hagin (1960) study and stated that Silver and 
Hagin found the Schilder arm extensibility test to be 
"practically diagnostic" of severe reading disability. It 
was not clear from Silver and Hagin's report of their study 
Whether or not the children in the control group were from 
the mental hygiene clinic population. Silver and Hagin did 
not describe their tests of lateral dominance and did not 
report how reading achievement was meaSured in their study. 

Smith (1970) in his study using a sample of sixty 
grade one children found no significant relationship between 
reading achievement and consistency of cerebral dominance 
(p>.05). Smith tested his children using the 
Extensibility test based on Silver and Hagin (1960), the 
Harris Tests of Lateral Dominance, and the Neale Analysis of 
Reading Ability. 

This was a well designed study, but Smith's interpre- 
eatilon) OL ollver and Hagin’s (1960) description of the test 


procedure was questioned. Hence, in the present study the 
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level of the children's hands was measured using a chart 
calibrated in centimeters. 

Fubtherumoresaicopy.-of Hoff sand-Schilden's} (1927) 
book was finally acquired and a translation of their test 
was obtained while data analysis was in progress to try to 
discern a more accurate description of the test procedure. 

The children in Smith's study were from a normal 
school population, however, while those in Silver and 
Hagin's study were from a mental hygiene clinic having been 
primarily referred because of behavior problems. This may 
have accounted for the discrepancy in the results, and may 
have indicated the value of the Extensibility test in 
diagnosing severe reading disability coupled with emotional 
problems. 

The present study used the Extensibility test ona 
sample of children in the second year of school to determine 
if the same relationship still existed between consistency 
and reading achievement. Comparisons were also made to see 
if the proportion of children who were consistent or incon- 


Sistent had changed significantly during the past year. 


Summary. Orton's (1937) theory of interhemispheric 
conflict as a cause of reversals in reading was discussed. 
Articles which pointed out the shortcomings of this theory 
were cited. 

Zangwill's (1962) theory to explain the failure of 
some children to establish normal cerebral dominance and 


normal lateral dominance with a concomitant reading 
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disability was presented. Zangwill postulated three distinct 
syndromes to explain this failure: (1) a lesion in the 
naturally dominant hemisphere; (2) a constitutional weakness 
in maturation; and (3) above normal susceptibility to stress. 
He also posulated a difference in cerebral organization 
between left- and right-handed people. 

Two studies which examined the relationship between 
consistency of cerebral dominance and reading achievement 
were reviewed. Silver and Hagin (1960) found that 74 percent 
of their reading disability cases, drawn from a mental 
hygiene clinic population were inconsistent. Smith (1970) in 
his study of sixty grade one children from a normal school 
population found no relationship between consistency of 
cerebral dominance and reading achievement. 

To try to discern a relationship between cerebral 
dominance and reading achievement in the present study the 
number of reversal errors which the children made in oral 
reading passages was noted. The relationship of these 
reversals to lateral dominance, consistency of cerebral domi- 
nance and reading achievement was tested statistically. The 
present study also investigated the relationship between 
consistency of cerebral dominance and reading achievement 
through using the Extensibility test. 

A brief summary of these two studies was made in 
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CHARTER LEI 
DESIGN OF THE STUDY 


The purpose of this chapter is to describe: the 
sample, the pilot study, the testing instruments, the 
method of collecting data, and the statistical analysis of 


the data. 
DESCRIPTION OF THE SAMPLE 


For this repeated measures study the sample consisted 
of fifty-seven children, thirty-one boys and twenty-six girls, 
in their second year of school. The children were those 
tested by Smith (1970). 

The present researcher found fifty-seven of the 
sixty children who were in the original study and retested 
these children in May, 1971. Forty-nine of the children were 
still in the same three schools that had originally been 
made available to Smith by the Edmonton Public School Board. 
These schools were assigned by officials of the central 
school office with one each from a high, a middle, and a low 
socio-economic area. The sample represented a random selec- 
tion of children from these designated schools, but not of 
all grade one children in the Edmonton Public School system. 
The remaining eight children were traced through school 
records. 
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Five of the eight had transferred to five different 
elementary schools in the City of Edmonton. Two were study- 
ing in an elementary school in Sherwood Park, a town about 
ten miles from Edmonton, while one child was in an elementary 
school in Calmar, a town about forty miles from Edmonton. 
The remaining three children had moved to schools more than 
180 miles from Edmonton, so were not included in this 
repeated measures study. 

Only stiGty-one childrenswene tested on the Gates- 
MacGinitie, Primary B, by the classroom teachers in June, 
1971. Five children in the sample were repeating grade one, 
so received the Gates-MacGinitie, Primary A; one child was 
in a school where the Gates-MacGinitie was not given rou- 
tinely, so these six children were excluded from the 
analysis of data on this test. 

Smith's sample consisted of thirty-four boys and 
twenty-six girls. Children who were repeating grade one 
last year were excluded from Smith's (1970) sample, but all 
of the fifty-seven children found by the present researcher 
were retained in the 1971 study even though five of them 
were repeating grade one. 

Table 6 gives a description of the sample and a 
comparison of the difference between the means of the Neale 
and WISC scores of girls and boys. 

The children ranged in age from 7 years 4 months to 
9 years 2 months, with a mean age of 7 years 10.08 months 


and a standard deviation of 4.84 months. Their ages were 
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computed from their birth dates as shown in the school 
records. 

The intelligence quotient scores of the chil- 
dren in the 1971 sample, as measured by the Lorge-Thorndike 
Intelligence Tests, Level Two, Form A, Primary Battery (the 
Lorge-Thorndike, Level Two), ranged from eighty-two to 129. 
The children had a mean intelligence quotient of 105.33 
with a standard deviation of 12.32. The mean intelligence 
quderent of girls and boys was the same. 

The children's intelligence quotient scores last 
year ranged from sixty=séven towl49,, saccording;to information 
on the school cumulative cards. The scores from the 1970 


study were from different intelligence tests, that is, some 


were from the Detroit Beginning First Grade Intelligence Test 
and some were from the Lorge-Thorndike Intelligence Tests, 


Level One, Form A, Primary Battery. Therefore, the Lorge- 
Thorndike, Level Two, was administered this year so that the 
reading test means of groups of children who were confused, 
discriminating, and consistently reversing on the Benton A 
could be compared to see if there were significant differ- 
ences between them when intelligence was covaried out. 

The mean Neale score for the sample was 30.80 out of 
a possible 100 with a standard deviation of 12.83, placing 
68.26 percent of the children (Helmstadter, 1970, p. 192) 
between a reading age of 7.4 years and 9.0 years. This 


indicated that the majority of the children in the sample 
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10"7 
were reading above the mean chronological age of 7.10 years 
of the total sample. The difference between the girls' and 
boys' Neale mean scores was not significant. 

The mean WISC score for the total sample was 27.50 
OUE Of a possible 80, with a standard deviation of 6.40. 

The mean score of 27.50 is equivalent to a scaled score of 
12 which placed the children in the sample in the slightly 
above average range for this age group (Wechsler, 1949). 
The difference between the means of the girls and the boys 
was not significant. 

An analysis of variance showed that there were no 
Significant differences by sex on reading achievement or 
verbal ability in this sample. The size of the standard 
deviation showed that this sample met the underlying 
assumption of a normal distribution of the variables being 
measured in the parent population. An F-test on the differ- 
ences between variances showed that this sample met a 
second underlying assumption of analysis of variance, that 


of homogeneity of variance (Ferguson, 1966, p. 294). 
TESTING INSTRUMENTS 


The tests described below, excepting the Gates- 
MacGinitie, Primary B, were administered to all of the chil- 
dren in the sample so that comparisons among reading achieve- 
ment, lateral dominance, and left-right discrimination might 
be made. Tests of visual perception and verbal ability were 


also given so that the relationship of these two factors 
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to the preceding three factors might be determined. Samples 


of the unstandardized tests were placed in appendices and 


standardized tests were listed in the bibliography. 


Tests of Reading Achievement 
The Neale Analysis of Reading Ability (Form A, 1966) 


was used in this study as a measure of reading achievement 
mainly because it was a short, easily administered and 
standardized oral reading test. The test yielded a reading 
accuracy score, a speed score, and a comprehension score to 
determine the child's understanding of material which he 
reads orally; errors were classified according to type, 
including reversal errors. The child's attitude and 
approach to oral reading could also be recorded. 

A total score combining comprehension, accuracy, and 
speed is normally used in this test, but in the present 
study only the accuracy score was used. The comprehension 
questions were asked to check if the child understood the 
material he read, but the comprehension scores were not 
included in the final scores. The speed score was also 
omitted because the present researcher was interested mainly 
in the accuracy with which children could read, rather than 
their speed. Of the various types of errors noted on the 
Neale, reversal errors had particular relevance for the 
present study and were used in the analysis of data. 

The Neale (Neale, 1966) consisted of six passages of 
graded difficulty and increasing length, with controlled: 


vocabulary, sentence structure and sentence length. The 
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test was untimed. Reliabilities for word accuracy scores on 
alternate forms are .96 or more. 

Neale (1969) reported that the use of parallel forms 
of the same test is a common way to test the reliability of 
educational tests. Neale (1969) reported reliability corre- 
lations of .96, .97, and .98 which he stated were comparable 
to that of the Vernon Word Reading Test and the Revised 
Stanford-Binet Intelligence Test. 

Norms for the Neale were standardized in Great 
Britain using a sample of five hundred children selected by 
‘random numbers. Validity, as assessed by comparing the 
Neale scores with the Schonell English Usage Test and Ballard 
One-Minute Test, was .95 (Neale, 1969). This test was not 
reviewed in Buros (1965), the latest edition of the Mental 
Measurements Yearbook. 

the Gates-MacGinitie Reading Tests, Primary B, Form 
I, Vocabulary and Comprehension (1964) scores were used to 
assess the level of silent reading achievement of the chil- 
dren in the sample. 

The Vocabulary Test measured the child's knowledge of 
word meanings. It consisted of forty-eight exercises of 
increasing difficulty with each exercise containing a picture 
and four words and required the child to circle the word that 
best corresponded to the picture (Gates and MacGinitie, 1965). 

The Comprehension Test assessed the child's ability 
to understand sentences and paragraphs. It consisted of 


thirty-four passages of increasing length and difficulty, 
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each passage having a panel of pictures with it. The child 
was required to mark the picture which best showed the mean- 
ing of the passage, or that answered the question asked in 
the passage. 

The Gates-MacGinitie, Primary B replaced the Gates 
Primary and Advanced Primary Reading Tests and the Gates 
Reading Survey, but was not reviewed in Buros (1965). 

Gates and MacGinitie (1965) reported a split-half 
reliability coefficient of .93 for the Gates-MacGinitie Read- 
BG erestspronta -norming =popuractloneor -Lorty -thousand chil- 
dren representing thirty-eight communities in the United 
States. They reported a correlation of .78 between Gates- 
MacGinitie, Primary B, comprehension subtest scores on a 


retest subsample of one thousand children. 


Tests of Lateral Dominance (Appendices A and B) 

The Harris Tests of Lateral Dominance were adminis- 
tered to determine handedness, eyedness and footedness of 
each pupil so that lateral dominance status could be deter- 
mined (Harris, 1958). The standardized test included: 

(1) ten tasks to assess hand preference; (2) a test in which 
simultaneous writing with both hands was involved; (3) tests 
of speed and coordination in hand-writing, tapping and 
dealing cards; (4) two tests of foot preference; (5) three 
tests of eye dominance; (6) a simple three-item test of 
knowledge of left and right. 

The Harris was reviewed by Peacher and Tinker in 


Buros (1953) and was described as interesting and simple to 
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administer. The Harris is a standardized test but Tinker 
suggested that more data on the reliability of the tests was 
needed.s,Harris did not give data on the! validity of the 
subtests, so Tinker assumed that Harris claimed face valid- 
ity for the tests. 

In the present study the ten tests of hand prefer- 
ence were used. Two tasks from the Harris were given to 
determine the eyedness of the pupils; the eye used for each 


task was noted. Kicking and stamping were the tasks used 


to determine footedness. Each subject was classified as 
being: 

Ils itLeft= 

24 wRight; 


3. Incomplete- 
a. Handed 
b. * Eyed 
Caperooted. 
Each pupil was also given a total dominance rating of estab- 
lished lateral dominance or crossed dominance. 

The Extensibility (Appendix B) test was administered 
to each pupil. This was a test used by Smith (1970) to try 
to determine if dominance as measured by the Extensibility 
were consistent or inconsistent with lateral dominance as 
measured by the Harris. Smith based his description of the 
test upon that of Silver and Hagin (1960) who extrapolated 
from Hoff and Schilder (1927) who wrote in German. No 


English translation of Hoff and Schilder's description of 
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142 
their test was available at the beginning of the experiment 
but a translation was secured during the analysis of data; 
further analyses were carried out on the basis of this 
added information. 

The child was asked to close his eyes and raise his 
arms in front of him with his fingers outstretched. The 
height of his hands was measured using a chart calibrated in 
centimetres as described in the pilot study. 

The child was classified as consistent if he held the 
same hand higher as was his hand used in writing as measured 
by the Harris. He was classed as inconsistent if he did not 
hold his writing hand higher on the Extensibility. In this 
test a hand was considered to be held higher even if there were 
only a barely-noticeable difference of one centimeter or less. 


This test does not have established reliability. 


BeStssOr, Bele Rignteprscrilinat ion 
TiesbpentonwlesteOlenignt-Lett Discrimination (Appen= 


dix C) was used to measure the children's left-right dis- 
GChimination abilitys=ihe=child was required to perform cer= 
tain movements in response to oral commands. The test con- 
sisted of thirty-two commands which were categorized into 
three sections: 

1. The Benton A which consisted of twenty-four com- 
Mands requiring the child to point to his own lateral body 
parts (twelve with eyes open and twelve with eyes closed). 
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four commands requiring the child to perform crossed lateral 
movements involving both his own lateral parts and those of 
the drawing of a man facing him, for example, "Put your left 
hand on the man's right shoulder." 

The test battery subtests, A, B, and C, were scored 
separately; a total score was given as well, but was not 
used in classifying the children. Using the method described 
by Smith (1970) the subjects were classified thus: 

1. On the Benton A pupils having scores of: 

a. Two to twenty-one were classed as confused 
on A 

b. Twenty-two, twenty-three, or twenty-four 
were classed as discriminating 

c. Zero or one were classed as consistently 
reversing 

2. On the Benton B, pupils making: 

a. Any errors were classed as confused 

b. No errors were classed as discriminating. 
3. On the Benton C, pupils making: 

a. Any errors were classed as confused 

b. No errors were classed as discriminating. 

4. The total score on the Benton was the sum of the 
correct scores on subtests A, B, and C. 

Benton and Menefee (1955) reported a split-half 
reliability coefficient of .88 using the Spearman-Bowman 


formula on an earlier form, date not given, of the Benton- 


Test of Rightee ft DLSGrAaMinatawonkwe Coefficients of 


— 







Lexedst bsaeois ms otxsq = spe wir 
a ve oe wy i 

Ro seit bas ett6q pre ma 2 gue 
d2ei oy tua" .elqmexe 302" mtd patos? aso 8 20° wexb ont 
— iets J ? 

= \ " yeeces c al 
om 


Retove siew .) bas ,a vA consi ena ad 
sf 
= 





Jon enw tud ,fiew e5 nevip 25W s1002 fsiod- 8° 
bedixsesb bodtom ot. patel -aotbitdo oA fee 
seas bottibasio sxsw essSi due’ sss i 

:2o eeibve paived aliquq A asda aft xO af 7) 
beeutao> es hezesin oxew Sao-yYstasws of OWT ws er 
)8 a> anstee 


Iwot-ysneaws 10 ~se1ds-ysusws pee a& « ext biee 


‘ 





paitenimiioeib es bosasio stew 5) © Seat 
' f 7): 

¢itngseianos 25. bseeslo ‘sxbw eno tov o%e& / loon 6 eee 

piiestevest — a 7 


a) :paixsm Ps in ,4 nojasd ons 0 ‘Sia 


bseutno> 26 hoeesio siew e1orte Yas. a 











“Ss 
oe 
vontiaaimixaib 25 bszesio stew, 210178 on “eo we ee: ‘ 


, spataam aftauq . sotasd edd 0 ot 
eters 2s beeas[>: e1sw ex0x39 YaA ven 
pai tsaimizoerb 25 pre siow exox198 om Bara =. 


~ng2hed ‘ons to \sovty: ton 3 SE 
| Ro asnsiottte | ‘nok 


114 
equivalence for the earlier form were found to be .72 and 
O07. ,,Thesearlier formois analogousito! subtests’ Arand™B of 
the Benton as used in the present study. The Benton was not 
reviewed in (Buros, 1953, 1959, or 1965). 

The Non-Verbal Test of Directional Orientation (Appen- 
dix D) was an experimental test devised by Smith (1970) as an 
additional measure of left-right awareness. One criticism of 
the Benton has been that understanding of the verbal labels 
"left' and 'right' is necessary in order to follow the oral 
commands on the test. The possibility exists that a child 
could have directional orientation but do poorly on the 
Benton because he did not have the appropriate language 
labels. Thus, Smith (1970) constructed a test which attempted 
to measure left-right discrimination without using the verbal 
labels of ‘left'’—and ‘right’ in the commands. The test had 
three parts. A fourth part, the Non-Verbal D, was constructed 
and added by the present researcher. The four parts were: 

1. The Non-Verbal A required the child to respond to 
ten commands regarding pictures on ten cards. Each card had 
certain objects on either side of its midline. The child 
was asked to raise his hand which was on the same side of 
the picture as a specified object. One command, for instance, 
was "Raise your hand which is on the same side of the line as 
the cow." 

2. The Non-Verbal B required the pupil to touch the 
body parts of a picture of a youth which was lying on a 


table top. The pupil sat opposite the examiner and both had 
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had an identical picture of a youth facing them. The exam- 
iner pointed to the various body parts of her picture and 
instructed the child to do likewise, saying, for instance, 
"Use the same hand as I am using and touch this shoulder of 
the man." There were eight commands in this task. 

3. The Non-Verbal C required the pupil to reproduce 
twelve nonsense words on a metal tray. The nonsense words 
were: puq, bap, peb, qub, bordis, daput, debum, qudos, 
qupez, breqoer ,- drugas.,,- padorz. 

The examiner used two metal cookie sheets, size 
eleven by sixteen inches, and Instructo (1969) magnetic 
lower case letters. The Wee tens were scattered randomly on 
one tray thus: 

a. Three of each letter used singly in any of the 
words 

bp. meOneko Seach tos-themotherscketters sof the 
alphabet not used in any of the test words. The second tray 
was used for the construction of ene nonsense words. 

The examiner constructed the nonsense word on the 
metal tray, giving these verbal instructions first: "Watch 
me carefully and when I have finished make this word exactly 
as I have done." The nonsense word was left on the tray 
while thé child copied it. ‘The child was observed while he 
chose the letters and laid out the word, but the test was 
untimed. If the child's word matched that of the examiner 
he was credited with having it right, regardless of how long 
it took him or whether or not he laid the letters down in 


correct order. The letters had to be oriented correctly. 
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4. The Non-Verbal D (Appendix D) required the 
pupil to touch various body parts in an outline drawing of 
a woman and to touch certain objects as related in the 
report of the pilot study. 

In each subtest the child was given one point for 
each correct response with subtest scores being recorded 
Separately. Two Non-Verbal totals were calculated. Non- 
Verbal total one (Appendix E) was the total of scores on 
subtests A, B, and C. Non-Verbal total two (Appendix E) 
was the total of scores on Subtests A, B, C and D. A child 
was classed as confused on the Non-Verbal total one if he 
scored below the median of twenty-six. If he scored twenty- 
six or more on the Non-Verbal total one he was classed as | 
discriminating. A child was classified as confused on the 
Non-Verbal total two if he scored below the median of thirty- 
four. If he scored thirty-four or more, he was classified 
as discriminating on the Non-Verbal total two. 

Subtest D was added to the Non-Verbal test in an 
attempt to provide a test which: (1) did not use the verbal 
labels left and right, and (2) was more difficult than sub- 
tests A and C, but less difficult than subtest B. Subtest A 
required only that the child be able to match his movements 
to one side or the other of a picture, that is, it tested 
only the.ability of the child to differentiate one side of 
his body from the other. Subtest C was also a straight 
matching task, requiring the child to copy a nonsense word 


by choosing the correct letters and making a similar word. 
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It combined the testing of visual perception with the testing 
of left-right discrimination. The words were made uphot 
letters which Eisenberg (1966) and Money (1966) cite as 
causing the most problems for children who have difficulty 
learning to read. When the child had chosen the correct 
letters he was required to lay them out in the same order as 
the sample word. The time required to complete each word 
did not affect the score. 

The Non-Verbal B presented much more difficult tasks 
for the children in that they were required to re-orient 
their own bodies in space in order to perform the double 
transposition commands. This ability is the latest to be 
acquired by the child (Piaget, 1927). 

The Non-Verbal D required the child to think ‘'out- 
side of himself' but he did not have to re-orient himself in 
space. Thus subtest D was added as a task more difficult 
than subtests A and C, but less difficult than subtest B. 

The Non-Verbal D was an experimental subtest made 
up for this study, so does not have established reliability 
nor established validity. Similarly, the Non-Verbal sub- 
tests A, B, and C which were originated by Smith (1970) did 


not have established reliability nor validity. 


Test. oL Visual Percepelon 
The Marianne Frostig Developmental Test of Visual 


Perception was chosen to measure visual perception since 
visual perception is a component both of left-right discrimi- 


nation and of reading achievement. This standardized test 
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consists of five subtests, each of which measures a different 
aspect of visual perception. They are described in the 
Prostig manual (FProstig, Sn inet a 0 0") a 

The five subtests are: 

1. Eye Motor Coordination, which requires the child 
to draw continuous, straight, curved or angled lines between 
boundaries of various width, or from point to point without 
guidelines. 

2. Figure-Ground, which involves shifts in percep- 
tion of figures against increasingly complex backgrounds. 
Intersecting and hidden geometric figures are used. The 
child must outline specified figures. 

3. Constancy of Shape, which requires the child to 
recognize certain specified geometric figures presented in 
a variety of sizes, shadings, textures, and positions in 
Space, and their discrimination from similar geometric fig- 
ures. 

4. Position in Space, which requires the child to 
discriminate reversals and rotations of figures presented 
in series. 

5. Spatial Relations, which requires the child to 
analyze simple forms and patterns consisting of lines and 
angles and then copy these forms, using dots as guidelines. 

The test was used in the present study to discern if 
visual—perceptual ability were correlated with reading 
achievement and left-right discrimination in children in the 


second year of school. 
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The «Prostig was -reviewedirin Buros |(1965; :p. 553) by 
Anderson and Austin. Neither of these reviewers were wholly 
favorable in their comments about the Frostig. However, 
they both saw this test as a useful tool in educational and 
psychological diagnosis. 

Austin reported a test-retest reliability coefficient 
of .80 for the perceptual quotient, which she stated was not 
clearly defined by Frostig et al. Austin reported an 
average reliability coefficient for the subtests of .62 
ranging from .42 for the figure-ground subtest (subtest ITI) 
toe.cOm-LOr «the form constancy subtest (subtest) TIT). Valid- 
ity was investigated through correlations between teacher 
ratings of pupil adjustment and scaled scores on the 
HEOSeLom (bULOs, 91705 p.m o4)Pe rr LOstig, et als (1961) 
described their standardization sample of 434 children in 


kindergarten and grades one and two. 


Test of Verbal Ability 

Bhe Wechsler (Intelligence Scale (for Children, vocabu- 
lary subtest, was included in the study to measure verbal 
ability. It is not intended as a comprehensive test of 
language, but as a simple, quick and accurate estimate of 
the child's knowledge of words. The vocabulary subtest 
consists of eighty words of increasing difficulty which the 
child is asked to define. The reliability of this subtest 
is .77 (Wechsler, 1949, p. 13). Its validity as a measure of 
verbal status was shown by Maxwell (1959) in his factor 


analysis study which demonstrated that the vocabulary subtest 
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isetoaded highly. ~3L9Me<POSIF Cn@atverbal factor; this 
subtest also correlates quite highly, .66, with the total 


verbal score (Wechsler, 1949, p. 10). 


Test of Intellectual Ability 


The Lorge-Thorndike Intelligence Test, Level Two, 
was administered to all of the children in the sample so 
that the reading achievement of children who were classed as 
confused, discriminating or consistently reversing on the 
Benton A could be compared when intelligence was covaried 
out. 

The Lorge-Thorndike, Level Two, is a group test con- 
Sisting of pictorial materials and oral instructions and 
having three subtests. 

Lorge and Thorndike (1962) reported a split-half 
reliability of .761 for the Lorge-Thorndike, Level Two. They 
also reported correlations of moderate size between the 
Lorge-Thorndike, Level Two, and subtests and total of the 
California Achievement Tests: reading .63, arithmetic .59, 
language .56, spelling .47, total achievement .65. 

The Lorge-Thorndike, Level Two, was an untimed test 
with each subtest requiring eight to ten minutes to admin- 
ister. Each key word was spoken twice and instructions were 
repeated if a child were having difficulty with a response. 
A rest period of five minutes was allowed between the sub- 
tests, which were given consecutively, as recommended in 


the examiner's manual (Lorge and Thorndike, 1957). 
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THEREOF SLupyY 


Thiewpllorsstudy, carried out. on April, 15, 1971, had 
three purposes: 

l. To test whether a child could follow directions 
regarding left- and right-hand movements when the examiner 
sat beside the child and gave instructions regarding an out- 
line picture of a woman facing the child, as required in a 
new subtest, D, of the Non-Verbal (Appendix D). 

2. To check out the administration procedure to be 
used in giving subtest D which was added to the Non-Verbal 
by the present researcher. 

3. To determine if a chart calibrated in centimeters 
did aid in measuring the height at which the children held 


their hands on the Extensibility. 


The Sample 


Four children, two boys and two girls, were selected 
at random from a neighborhood near the University of 
Alberta campus. The children ranged in age from six years 
old and in grade one to sais years old and in grade three. 


One child was eight years old and in grade two. 


Data Collection 

The Non-Verbal D required the pupil to touch the body 
parts of a woman in an outline drawing and to touch certain 
objects. The pupil sat beside the examiner at a table. In 
the first part of the subtest the pupil and the examiner each 


had an outline drawing of a woman facing them. The examiner 
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pointed to various body parts of her picture of the woman 

and instructed the child to do likewise, saying, for instance, 
"Use the same hand as I am using and touch this hand of the 
woman." There were eight commands in this part of the test. 
The set of commands was prefaced by the remark, "I want you 
to listen carefully and then do exactly as I say." The 

child was reminded to keep his hands on his lap until the 
examiner had removed her hand. 

In the second part of the Non-Verbal D, two commands 
were given. The pupil and the examiner still sat side by 
Side. In this part of the Non-Verbal D, three objects: (1) 
a bottle opener, (2) a pencil, and (3) a spool, were set in 
a row in front of the pupil. Identical objects were set in 
the same order in a row in front of the examiner. The 
examiner pointed to one of the objects in front of her and 
said, "Use the same hand as I am using and thouch this 
object." The child was required to copy the examiner's 
movements regarding the objects in front of him, again keep- 
ing his hand on his lap until the examiner removed hers from 
the picture. The child was given one point for each correct 


response. 


Results (Table 7) 

On the Non-Verbal D: 

1.1) One; child, aged eight#years and in grade three, 
performed all ten tasks correctly 

2. One child who was youngest had the fewest items 


correct 


Sst 
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3. The child who was eight years old and in grade 
two had the same number correct as the child who was seven 
years old and in grade two. 
Regarding the Extensibility: 
When the children held their hands one centimeter or 
less apart it was very difficult to ascertain which was 


actually the higher. 
COLLECTION OF DATA 


Testing for the main study was carried out in the 
last two weeks of April and the first week in May, 1971. 

The present researcher administered and marked the six indi- 
vidual tests and the two group tests in the main study. 

The individual tests were given individually and in random 
order to all fifty-seven of the children in the sample as 
determined by a table of random numbers (Keeping and Kenney, 
1954). A rapport-gaining set of questions (Appendix F) was 
given at the beginning of each individual testing session 

to put the child at ease. The individual tests required a 
total of about forty-five minutes per child. 

The twoegroup tests, the+FProstig and*the°Lorge> 
Thorndike, Level Two, were given in groups of nineteen or 
less. These tests required about forty-five minutes for 
each group. A ten minute rest period was given after sub- 
test two of the Frostig; a five minute rest period was 
given after each subtest in the Lorge-Thorndike, Level Two, 


as suggested in the manuals (Frostig, et al., 1966; Lorge 
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and Thorndike, 1957). When these group tests were adminis- 
tered individually, as was necessary in eight cases, the 
Frostig required about twenty-five minutes and the Lorge- 
Thorndike, Level Two, about forty-five minutes. The DOL e= 
Thorndike, Level Two, was always given last in the April-May 
testing session. 

The children in the sample were also tested in 
random order as determined by a table of random numbers 
(Keeping and Kenney, 1954). This order was modified in two 
schools where the children were in more than one room; the 
children were taken in their assigned random order one room 
at a time. To make comparisons between the 1971 and 1970 
tests results possible, however, the children were assigned 
the same identification numbers as used by Smith (1970). 

An eighth test, the Gates-MacGinitie, Primary B, 
Form I, was administered to fifty-one of the children in 
the sample by the classroom teachers in June, 1971. Then 
the scores were made available to the present researcher. 

A statistical analysis of this additional data was carried 
out, and the results were incorporated into those of the main 
study. The Gates-MacGinitie, Primary B, scores of only 
fifty-one children were used in the analysis of data because 
one child in the April-May sample was not given the Gates- 
MacGinitie, Primary B, test in June, 1971, and five of the 
children who were in the April-May sample were repeating 
grade one so were given the Gates-MacGinitie, Primary A, 


Form One. The scores from the Gates-MacGinitie, Primary A, 
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could not be compared statistically with the scores from the 
Gates-MacGinitie, Primary B, so the Gates-MacGinitie scores 
of these five children were excluded from the analysis of 


data. 
STATISTICAL ANALYSIS OF DATA 


The data were analyzed using computer programs set 
up by the Division of Educational Research Services of the 
University of Alberta using: intercorrelations, t-tests, 
one-way analyses of variance, one-way analyses of covariance, 
chi-square tests, z-tests, correlated t-tests, and three- 
way multivariate analysis of variance and covariance. The 
-05 level of significance or beyond was accepted in this 
study. The instances in which theSe various statistics were 


used were listed below. 


Correlations 
1. Pearson product-moment correlations between the 

following variabies, jandethesprobability for each correla= 
tion, were computed: 

de Age 

b. Nealey scores 

c. Gates-MacGinitie, vocabulary and compre- 

hension scores 

d. Benton, subtest and total scores 

e. Non-Verbal, subtest and total scores 

f. \Frostig: subtest and, total. scores 


g. WISC vocabulary subtest scores 
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he Lorge-Thorndike scores. 


L=tests 

Whenever comparison of two independent groups was 
required, a t-test was used to test the significance of the 
difference between the two means. An F-test for homogen- 
eity of variance was carried out on each variable. The 
results of these tests show that the assumption of equal 
variance in the population from which the sample was taken 
was met in all but thirteen out of ninety-six cases for the 
t-tests (Appendix H). 

The significance of the difference between the mean 
scores of the following groups was tested: 

?-SeThewscores of tthe Neale, the” Gates-MacGinitie 
vocabulary and comprehension, the Frostig subtests and total 
and the WISC vocabulary subtest of the following pairs of 
groups were compared: 

ae “Confused and@discriminating pupils on the: 
(1) Benton B 
(2))*"Bentonre 
(3) Non-Verbal total one 
(4) Non-Verbal total two 
b. Mirror reversers (Appendix E) on the: 
(1) Benton total 
(2) Non-Verbal total two 
c. Crossed and established dominant pupils 


d. Consistent and inconsistent pupils on the 


Extensibility test 
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e. Pupils who made reversal errors on the Neale 
and those who did not 
f. Boys andpgipls. 
2. The Benton subtest and total scores and the Non- 
Verbal subtest and total scores of the following pairs of 
groups were compared: 


GYOUpS=C.7 20. ,HGatnander. in 1. above. 


One-Way Analysis of Variance 


Whenever comparison of three independent groups was 
required, a one-way analysis of variance was carried out to 
test the significance of the differences between the means. 
If F's were significant a Newman-Keuls test was performed on 
the means to determine between which means the differences 
were. A chi-square test for homogeneity of variance was 
carried out on each of the variables analyzed by analysis of 
variance (Appendix H). The assumption of equal variance in 
the population from which the sample was taken was met in 
most cases; the few cases where this assumption was not met 
are shown in Appendix H. The significance of the 
differences between the following groups were computed: 

eee LeneticmecOLecnon whe Neale, the =Gates= 
MacGinitie (vocabulary and comprehension), the Frostig sub- 
tests and total, and the WISC vocabulary subtest as the 
dependent variables the following groups were compared: 

a. Benton A status, as the independent variable: 
(1) Confused 


(2) Discriminating 
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(3) Consistently reversing 
b. Harris status as the independent variable: 


(1) Handedness, Eyedness, Footedness: 


(a). Left 

CO) mee Raig it 

(c) Incomplete 
(2)  Dominances 


(a) Established 
(b) Dominance one (crossed hand and 
foot or crossed foot and eye) 
(c) Dominance two (crossed hand and 
eye) 
c. Extensibility Two: status: (Appendices E and G): 
(1) Consistent 
(2) Inconsistent 
(3) Incomplete 
2. With the scores of: (1) the Benton subtests and 
total, and (2) the Non-Verbal subtests and totals one and two 
as the dependent variables, and status on the following tests 
as the independent variable, the following groups were 
compared: 
a. Harris status as in 1.b. above 


Bb. Extensibility Two status as in l.c. above. 


One-Way Analysis of Covariance 


Six one-way analyses of covariance were carried out 
to determine whether status on the Benton A affected reading 


achievement when verbal ability and intelligence were 
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covaried out uSing as: 
1. Independent Variable: 


Status on the Benton A: 


as Confused 
De Discriminating 
Bie Consistently reversing 


2. ) Criterion: Variables: 

ar. Neale score 

by. Gates-MacGinitie, Comprehension scores 
3. wicOVariates:;: 


a. WISC vocabulary subtest score 


Di Lorge=Thomndike score 


Chi-Square Tests 


Chi-square frequency tests were carried out to test 
the relationship between the following: 
1. Lateral dominance as measured by the Harris and 
the Extensibility and: 
a. Reversals in oral reading as measured ay the 
Neale 
b. Left-right discrimination as shown by pupil 
scores on: | 


(1) Benton A 


(2) Benton B 
(3) Benton C 


(4) Benton total 
(5)  Non-Verbal total one 


(6) Non-Verbal total two 
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(c) Consistent dominance, inconsistent domi- 
nance or incomplete dominance on the Extensi- 
bility Two. 

2. Mirror reversals on the Benton total and: 


Mirror reversals on the Non-Verbal total 


two. 


Z-Tests 
To test hypothesis nine it was necessary to test the 
Significance of the difference between the proportion of 
children who were classified in a certain way in 1971 and 
the proportion who were similarly classified in 1970. Z- 
tests were used, with a Z value of more than 2.58 required 
for significance at the 1 percent level; and a Z value of 
1.96 or more required for significance at the 5 percent 
level. The 5 percent level was accepted in this study. 
Levels of significance beyond 5 percent were noted, however. 
The children were compared on: 
1. Lateral dominance: 
aaeeLeti, right, incomplete: 
(1) Handedness 
(2) Eyedness 
(3) Footedness 
b. Established and crossed dominance 
c. Consistent and inconsistent extensibility 
2. Left-right discrimination: 
a. Confused, discriminating and consistently 


reversing on the Benton A 
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b. Confused and discriminating on the 
(1) Benton B 
(2) Benton C 


(3)  Non-Verbal total one 


Correlated T-Tests 

To test hypothesis ten, a test of the significance of 
the difference between the means for correlated samples was 
required. The data were composed of pairs of measurements, 
which were the children's scores on certain tests in 1971 
and the scores of the same children on the same tests in 
1970. To compute the correlation coefficient between paired 
observations the difference method was employed (Ferguson, 
£96678 pF =L69) 

The significance of the difference between the two 
means for correlated samples in the present study was com- 
puted. Mean scores on the following tests were compared, 
the: 

1. Neale 

2. WISC 

3. Benton, subtests and total 

4, Non-Verbal, subtests and total 

Svperrostug, Subtests and total 
Three-Way Multivariate Analysis of Variance 

and Covariance 

When the one-way analysis of covariance showed a 

Sagwisicanteor neath Signiticant (.06, .07,°.08) difference 


existed between the means of three groups, 
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as between the Neale scores of confused, discriminating and 
consistently reversing subjects, a three-way multivariate 
analysis of variance and covariance was carried out to dis- 


cover between which means the difference lay, using ANOV35. 


Assumptions 


The underlying assumptions of the above analyses 
as described by Keeping (1962, p. 251), Winer (1962, p. 586) 


and Ferguson (1966) were noted. 
SUMMARY 


This chapter described the sample, the testing 
instruments, the pilot study, the method of collecting data 
and the statistical analysis of the data. Fifty-seven 
children were tested individually on the: 


ieee Neale Analysisvot sReadings Ability 


2. Harris Tests of Lateral Dominance 
Sb x Lens Olive rlese 
4. Benton Test of Right-Left Discrimination 
5. Non-Verbal Test of Directional Orientation 
6. Wechsler Intelligence Scale for Children, 
vocabulary subtest 
and in groups on the: 
7, Marianne Frostig Developmental Test of Visual 


Perception 


8. Lorge-Thorndike Intelligence Tests, Level Two. 
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The following statistical analyses were carried out 
Onetnie cata: 

1. Pearson product-moment correlations 

2. T-tests on independent groups 

3. One-way analyses of variance 

4. One-way analyses of covariance 

5. Chi-square tests 

0. 2-LCests 

7. %T-tests on correlated samples 

8. Three-way multivariate analysis of variance 

and covariance. 

The scores of fifty-one children on the Gates- 
MacGinitie Reading Test, Primary B, Form 1, which was admin- 
istered by the classroom teachers in June were made available 
to the present researcher. These children formed a subsample 
and the additional data were also analyzed using the above 


analyses. 


cal od wae: © a 
ee » — ae = ae i — . vi - 
eyls ive 2k 


ies oh wot 7 




















* 7. as , Yon? © bs 7 7 «ag 
: - a BY mm 
iY | ~soubox 21664 
7 zgaortseLorzo> +nemont ube - = t 6k 
. ries equoupe J jected: no — T is . 


10 


coma ktny to eoay lens yewrar 


sonsiztave> to eoeyisite yawno ae. 
. oe 
esess atBupe- its 2 


ere 28 ia; 
hanes - 
rs ae 


ee 

& S. ; £ - 

7 pare _eonsiusvoo bas 5 
-aet60 sit no asabiido gno~ystit to re = iT 


1 
1 


-qimbs esw doidw ,1 mio4 a yusmistd 


esiqmse 53 $pLst105 10 ateos=-T 


sonsixsv to eiayisns stsilis visium saw-o0d 


test pokbson ¢ 
oa 


eldsitsvs sbsm sxsw onvl ni extendosss MOOLE esis Pr be) ‘xe 
, as 


slqmseedue & benrtot astbitno sashiTt .r1esdorssest saozeiq ord 
ad ; ; 7 


| za ; é > nee = a 
evods sft prites besylsas oels oi9w 5IBP ces ar a odd bas 
Rear 
Pia: ay _ Bo — 
= - 
(eos 
nt! 
a 7 - 
1 Lan a 
= a eer 


CHAPTER IV 


FINDINGS OF THE STUDY: PUPIL PERFORMANCE 
ON VARIOUS TESTS 

This chapter presents the findings of the study and a 
discussion of these findings under the following headings: 

1. Pupil performance on tests of: 

a. Left-right discrimination 
b. Lateral dominance 

c. Reading achievement 

d. Verbal ability 

e. Visual perception. 

2. Differences between pupil performance on various 
tests in 1971 and 1970, using the following statistical 
analyses: 

a. Correlated t-tests 
b. Z-tests for correlated proportions. 

In general, the organization of chapters four, five 
and six and their tables followed the sequence of Smith (1970) 
so that comparisons of the reported findings could be made. 
Additional data, gathered in the present study is given where 
appropriate. To aid the reader in interpreting the findings 
of this study an attempt was made to follow a uniform format 
throughout chapters four, five and six. Comparisons and 
summaries of the 1971 and 1970 findings, when suitable, are 
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presented at the end of each section in the three findings 
chapters. 

In reporting the results of statistical analyses a 
level of significance at the .05 level was accepted, as it 
was considered to be sufficiently rigorous for the present 
study; relationships which reached this level were accepted 
for the hypotheses concerned, while relationships at the .06, 
-07, .08, and .09 levels were considered to be approaching 
significance. Relationships which were beyond the .01 and 
-001 levels of significance were noted. 

The assumption of a normal distribution of the 
variable being tested which underlies: 

ie et cestsc 

2. One-way analysis of variance 

3. One-way analysis of covariance 

4. Correlated t-tests 
was not met in some cases in this study since the majority of 
the children scored very high on certain tests, resulting in 
some strongly negatively skewed distributions. On one test 
there was a strongly positively skewed distribution. The 
above statistical analyses are fairly "robust" with regard to 
the assumption of a normal distribution of scores, but some 
caution must be used in interpreting the results of statis- 
tical analyses involving tests where this assumption was not 
met. 

Similarly for the above analyses, a test for homo- 


geneity of variance was carried out for each variable in each 
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group. The results of these tests, which show that the 
assumption was met in all but 24 out of a total of 168 cases, 
are given in Appendix H. 

PUPIL PERFORMANCE ON TESTS OF 
LEFT-RIGHT DISCRIMINATION 
In this section the performance of pupils on two 
EesteseOu lett-right discrimination, the: 
1. Benton Tests of Right-Left Discrimination 
2. Non-Verbal Test of Directional Orientation 
is reported. 
In addition, the 1971 pupil performance on these 
tests is compared with the 1970 pupil performance as reported 


DymcmLteh. 


The Benton Test of Rig 


ht-Left Discrimination 





The majority of the children scored very high on the 
Benton A, mean score 18.96 out of 24, standard deviation 


seUSmeUrab lead). 


Table 8 


Means and Standard Deviations of Pupil 
Scores on the Benton 


Performance on: 


Total Pupil Sample: Benton A Benton B' Benton C_ Benton 
: Total 

Calculations 

Means 18.96 1.86 deli 21.86 

Standard Deviations 8.05 aah 1.41 8.94 


Possible Scores 24 4 4 32 
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Of the children in the present sample who could dif- 
ferentiate between the two sides of their body, about 70 per- 
cent knew the language labels for left and right while about 
10 percent did not possess these verbal labels (Table 9). 
About 19 percent of the pupils could not consistently dis- 
criminate between the two sides of their bodies, so were 


classed as confused. 


Table 9 


Percentage of Confused, Discriminating, and Consistently 
Reversing Pupils on the Benton 


Representation of Sub-Groups on: 


Benton A Benton B Benton C 
Sample Sub-Groups N % N % N S 
Confused al BIG 83 Dil 9 36) 33%) 
Discriminating 40 Dee 24 42.1 4 Theat 
Consistently 
Reversing 6 1055 
ToOcaL S97) Se Ue) Sh AWOL) 57 L005 0 


On the Benton B, the majority of children scored 
very high. Children were classified as confused or discrimi- 
nating on the Benton B, with the figure of 58 percent 
confused indicating that the pupils found the tasks on the 
Benton B more difficult than those on the Benton A. 

The Benton C was the most difficult of the three 
Benton subtests with most of the children scoring very low 
(mean 1.11 out of 4). 


Benton (1962) reported that 87 percent of the seven- 
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year-old children in his sample could discriminate left and 
right on their own bodies, while the present study found a 
comparable 81 percent. Several other researchers (Piaget, 
1928; Benton and Menefee, 1957; Benton, 1959; Belmont and 
Brreh, 196377 Clark, 19.705" ande@smith, #1970) have alsoSreported 
One che lert-rightediscramination ability of “young children; 
their general findings indicated that children's left-right 
discrimination ability increased with age. The beginning of 
such a trend in the present sample of pupils is evident from 


the results of this study. 


The scores on the Non-Verbal A, C, and D and on the 
Non-Verbal total one (Appendix E) and total two showed that 
mOsieaOceenemchitdren SCOred very nigh on these subtests and 
totals: 

Almost all of the pupils could raise their left and 
right hand to correspond to the same side of a card in which 
the picture of a certain object had been placed (Table 10). 
This indicated that they found the tasks on the Non-Verbal A 
very Simple. 

On the Non-Verbal B the pupils made a mean score of 
3.72 out of 8 with a standard deviation of 2.60 (Table 10), 
which meant that they found the tasks on this subtest dif- 
ficult, in that the pupil was required to make a double 
transposition of his body in space, having to copy the move- 


ment of the examiner, who sat across a table from him. 
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Table 10 


Means and Standard Deviations of Pupil Scores on 
the Non-Verbal Subtests and Totals One and Two 


_—————_—— 





TOCaIe eu pad Pupil Performance on; 

Sample (N=57) Non- Non- Non- Total Non- Total 

Verbal Verbal Verbal One Verbal Two 

Calculations A B G D 
Means 9.95 Sie fhe ol 7 2 5 47, B51 329.8 
Standard 

Deviations .29 Zeb i lg) S00 1.86 B26 
Possible Scores 10 8 12 30 10 40 


The Non-Verbal B is analogous to the Benton C. The 
low mean score on the Non-Verbal B supports Benton's hypoth- 
esis that knowing the verbal labels for the concepts of left 
and right is essential when the more complex levels of left- 
right discrimination are involved. This appears to be true 
even when the verbal labels of left and right are not used 
ine Ghes instr uati onset or) thee tasks* onvthetest, “as” in’ the Non- 
Verbal B:) No child in the sample made a perfect score on 
the Non-Verbal B. The left-right discrimination required for 
this test seemed to be beyond the ability of the majority of 
the children in the sample. 

There was very little variance on the untimed Non- 
Verbal C, with most of the pupils scoring very high (mean 
hipvasouwt ofe l24mstandard+deviation=1.01)% 

While most of the children were able to replicate 
the words, it was interesting to observe the difference in 


time required by different children to perform this task. 
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some children could lay out their words in just a few seconds, 
while others required as long as two minutes for one word. 
The children who were slower in this subtest had the most dif- 
PcuUBE VwtehInNg@oultesich letterseasmtpu. b's  'd,. and 1g". 
This would suggest less well developed visual perception in 
these children, particularly figure-qroundiandgtormaconstancy 
where letters were concerned. 

The Non-Verbal C might have more value as a diagnos- 
tic tool if it were timed and a note made of children who 
took a much longer time to copy the words. The direction in 
which the children laid out the letters might also have some 
diagnostic value, as ten children laid the letters down in 
incorrect order, even though the finished word was correct. 

Most otethetchildrentalsosscoreds highs on. the, Non- 
Venbailm Dadmean © Sitout, of: 10 «standard deviation 1.86). 

Lhe idastrabut 1onsof, scoressons the; Non-Verbal, totals 
one and two (Appendix E) reflected the high scores of pupils 
Onscchey Non=Verbaly A, Cyqand iD. 

The pupils were classed as confused or discriminating 
on the basis of the median of the Non-Verbal total one and of 
the Non-Verbal total two, with 45 percent confused and 55 
percent discriminating on each total (Table ll). 

The tasks on the Non-Verbal were very easy for the 
DUP ceine tie scauple, as indicated by their high) scores on 
the Non-Verbal A, C, and D, and totals one and two and their 
moderately high score on the Non-Verbal B, thus a proportion 


Of 55 percent discriminating seems very low for this test. 
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Table 11 


Percentage of Confused and Discriminating Pupils 
on the Non-Verbal Total One and Two 








Representation or oub-Groups on? 


Number of Order of 
Children Laying 
Making no Down not 
EPrOrSss Ont roms Lert 





Sample Non-Verbal Non-Verbal Non-Verbal to Right 
Sub-Groups Total One Total Two B on Non- 
N % N % Verbal C 
Confused 26 45 26 45 
Di SoGIm tari nos 1 sys e 2) h oi 
Total 57 IWOK 8)  Syel 100 0 10 


 —————— —  — — —— — — — ——————————————————_—————_—_——_—_—— ———  ———————————— 


The results on the Non-Verbal might indicate an inadequacy 
in the method used to classify the children as confused or 
discriminating on this test. Using the median as a cut-off 
point would mean that though the median might be higher or 
lower the percentage of children classified as confused or 
discriminating would always be about the same, regardless of 
the level of left-right discrimination ability of the pupils. 
THemstatic proportion of confused and discriminating pupils 
on the Non-Verbal is therefore an artifact of the defini- 


tions of confused and discriminating pupils. 


Mirror Reversals. Based on ongoing research while 
this study was in progress, the present researcher felt that 
mirror reversals (Appendix E) on tests of left-right dis- 


crimination might have some diagnostic value for children 
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retarded in reading. Hence, mirror reversals were recorded 


maths tsitudy. 
Nearly twice as many children made mirror reversals 


on the Non-Verbal total as on the Benton total (Table 12). 
Table 12 


Percentage of Pupils Making Mirror Reversals 
on the Benton and Non-Verbal Tests 


Pupil Performance: 


Sample Sub-Groups Benton Total Non-Verbal Total Two 
N 3 N S 
Mirror Reversals 19 Sher 8} B5 62 
NoaMirrorn 
Reversals 38 66.7 22. Shelias! 
TO tan 57 100.0 5] LOOe0 


About 61 percent made mirror reversals on the Non-Verbal 
compared with about 33 percent on the Benton. Most of the 
mirror reversals were made on the Non-Verbal B and on the 
Benton B and C, a finding which concurred with Benton's 

(1959) hypothesis that while knowing the verbal labels for 
left and right is not necessary to discriminate left and right 
on the child's own body, these verbal labels are necessary 
before the child can achieve the more complex levels of left- 
right discrimination, such as are required to discriminate 


leftteand right on a person facing him. 


Comparisons and Summary 


Comparisons. A comparison of the percentage of 
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confused and discriminating pupils reported by Annand (1971) 
and Smith (1970) shows that on the Benton A only half as many 
children were confused in 1971 as in 1970, while the propor- 
tion of children who were discriminating increased by 20 per- 
Comtga Tablets). ‘Thet@istribution of Scores in smiths 
sample, however, showed a pattern similar to that reported by 
Annand, 

Ay pattern of change in lemtanight discrimination 
ability is evident from Table 14, which extends Table 13, in 
that some pupils moved from confused to consistently revers-—- 
ing while others moved from consistently reversing to dis- 
criminating. This would appear to support Benton's hypoth- 
Sclomtiatsielt-right discrimination wabi lity is hierarchical 
in nature, with the ability to attach the correct verbal 
labels to the left and right sides of the body being highest 
on the continuum. 

It was interesting to note that the proportion of 
children who were consistently reversing on the Benton A 
was the same in 1971 as in 1970 (Table 13), although only one 
child (pupil ID number 41) was consistently reversing on the 
Benton A in both 1970 and 1971 (Table 14). 

Since a consistent left-to-right movement of the 
eyes is necessary for higher reading achievement and since 
Pect=Gightidascrimination ability might aid these correct eye 
movements, it might be useful to know whether there is a 
pattern of development of left-right discrimination ability 


in the present sample of children where the pupils might 
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Tabkeel3 


Comparison and Summary of Pupil Performance on the Benton 
as Reported by Annand (1971) and Smith (1970) 


Tests Hawai Research Study Reported: 
Possible Annand (1971) Smith (1970) 
Score Pupil Scores Pupil Scores 
Benton A 24 
Mean Vee) EN) A] 933 
Standard 
Deviation ‘SI Oo) Beals 
Percentage: 
Confused ONS 38.4 
Discriminating Ore Sykes 
Consistently 
Reversing BOs 10 
Benton B 4 
Mean 1. 36 L 63 
Standard 
Deviation moet ake 
- Percentage: 
Confused Sieg TALES: 
Discriminating 42.1 28.4 
Benton C 4 
Mean ober el 1.04 
Standard 
Deviation 1.41 elo 
Percentage: 
Confused 92,9 Jo 
Dis@riminating tk S525) 
Benton Total 32 
Mean 21.8.6 20...01 
Standard 


Deviation 8.94 $253 
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Table 14 


Comparison of the Performance of Ten Pupils Who 
Were Consistently Reversing in 1970 or in 1971 


Performance on Benton A: 





1970 197A. 
PuprPi<Fp = Con- Consis- Discrim- Con= Consis- Discrim- 
Numbers fused tently inating fused tently inating 
Revers- Revers- 
ing ing 
26 Yes Yes 
30 Yes Yes 
5s Yes Yes 
5 Yes Yes 
56 Yes Yes 
Sa Yes Yes 
58 Yes Yes 
41 Yes Yes 
24 Yes Yes 


32 Yes Yes 
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move from confused to consistently reversing to discriminat- 
ing over a period of more than one year. 

The increase in the percentage of discriminating 
pupils on the Benton B (13 percent increase) and the Benton C 
(4 percent increase) was not so great as the increase on the 
Benton A (Table 13). At a mean age of seven years ten months 
the pupils were still having difficulty in correctly identi- 
fying the left and right lateral body parts of an outline 
drawing of a man facing them. 

Annand (1971) and Smith (1970) reported similar find- 
ings on the Non-Verbal subtests and total scores (Table 15) 
with most of the pupils scoring very high on the Non-Verbal 
A, C and total one and moderately low on the Non-Verbal B. 
Smith reported nearly the same percentage of pupils who were 
confused and discriminating on the Non-Verbal total one as 
were found in 1971. This proportion did not seem to reflect 
a true state of affairs, as noted previously, because the 
pupils' classification was based on the Non-Verbal median 
which rose as the children scored higher on the Non-Verbal 
subtests. The static percentage of discriminating pupils 
was, then, an artifact of the definitions of confused and dis- 
criminating pupils on this test. 

Smith did not use the Non-Verbal D so no comparison 
with the 1971 results on that test could be made. 

Annand (1971) reported a higher mean score on the Non- 
Verbal total one than Smith (1970) reported; no comparisons 


could be made with the Non-Verbal total two which contained 
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Comparison and Summary of Pupil Performance on the Non-Verbal 
as Reported by Annand (1971) and Smith (1970) 


Total 
Possible 
Tests Score 


Non-Verbal A 10 


Mean 
Standard 
Deviation 


Non-Verbal B 8 


Mean 
Standard 
Deviation 


Non-Verbal C ly, 


Mean 
Standard 
Deviation 


Non-Verbal 
Total One 30 


Mean 

Standard 
Deviation 

Percentage: 
Confused 
Discriminating 


Non-Verbal D 10 


Mean 
Standard 
Deviation 


Non-Verbal 
Total two 40 


Mean 

Standard 
Deviation 

Percentage: 
Confused 
Discriminating 


Research Study Reported: 


Annand (1971) 
Pupil Scores 


Smite tow Oy 
Pupil Scores 
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the scores of the Non-Verbal D, a new subtest added by the 
present researcher. 

Smith did not report mirror reversals on the Benton 
or the Non-Verbal so no comparisons with these proportions 


could be made. 


Summary. The majority of pupils scored very high on 
the Benton A, Benton B and on the Benton total (Table 13). 
The majority scored very low on the Benton C. 

The distribution of scores reported by Smith (1970) 
had a pattern similar to that of the present study but only 
half as many children were confused on the Benton A in 1971 
asei ne l970 e(Tablenl3)i: 

On the Non-Verbal, most of the pupils scored very 
high on the Non-Verbal A, C, D, and totals one and two (Table 
15). Most of them scored moderately low on the Non-Verbal B. 
Forty-five percent were classified as confused and 55 per- 
cent as discriminating on both the Non-Verbal total one and 
total two (Table 15). 

Nearly twice as many children made mirror reversals 


on the Non-Verbal total as on the Benton total. 
PUPIL PERFORMANCE ON TESTS OF LATERAL DOMINANCE 


The performance of pupils on three tests of lateral 
dominance, the: 
1. Harris Tests of Lateral Dominance 


2. Extensibility 


3. Extensibility Two 
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is reported in this section. 
In addition, the 1971 pupil performance on these 


tests is compared with the 1970 pupil performance as reported 


DYssomdech. 


Harris Tests of Lateral Dominance 

Most of the pupils showed a preferential use of their 
right lateral body parts (Table 16). An overwhelming pro- 
portion was: 

1. Established right-eyed (84 percent) 

2. Established right-footed (78 percent) 

3. Right-handed for writing (89.5 percent) 

The majority of pupils was also established right-eyed (61 
percent), while 37 percent were established left-eyed. 

Only a small percentage had incomplete dominance of 
hand or eye, while a larger proportion (15 percent) was 
incomplete-footed. 

More pupils had crossed dominance, 54.4 percent, than 
had established lateral dominance, 45.6 percent (Table 17). 
The high percentage of crossed dominance reflected the high 
proportion of left-eyedness concomitant with a preponderance 
of right-handedness. 

Ongoing reading while this study was in progress lead 
the present researcher to subdivide the crossed dominant 
group into crossed dominance one and crossed dominance two 
(Appendix E), mainly so that the crossed hand and eye pupils 


could be delineated. The proportion of crossed hand-eye 
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dominance, 40.4 percent, was about the same as the 37.7 per- 


cent of crossed hand-eye dominance reported by Harris (1957). 


Extensibility 

About twice as many children held their right hand 
higher which indicated control by the left cerebral hemi- 
sphere. When the hand held highest and the writing hand were 
compared, 66.4 percent of the pupils had consistent exten- 
Sibility and 33.6 percent had inconsistent extensibility 


(Table 18). 
Table 18 


Percentage of Pupils Showing Consistency and 
Inconsistency on the Extensibility 


Pupil Subgroups N ep aR ees % 
Total Sample: 
Consistent 38 66.4 
Inconsistent 1h) 33.4 
Total =) | 100.0 
Subsample: 
Consistent Bi, Loa 
Inconsistent 14 27.4 
Total Dall 0 05.0 





A discrepancy between cerebral dominance, as indi- 
cated by the arm extension test (Extensibility) which was 
used by Smith (1970) based upon Silver and Hagin's (1960) 


description of Hoff and Schilder's (1927) arm extension test 
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which was written in German, and the hemisphere which was 
dominant for writing as measured by the Harris, constituted 


inconsistent extensibility in this study. 


Extensibility Two 


Information gained while the present study was in 
progress prompted the present researcher to re-examine the 
study by Silver and Hagin (1960) to see if a different inter- 
pretation of their study were warranted. Accordingly, a 
copy of the book by Hoff and Schilder (1927) was procured and 
a translation of their description of the arm extension test 
obtained. The translation of this description (Hoff and 
SCOtiech LOZ) Da 3c) sO lows: 

- - - « It must also be pointed out that there comes 
[sic] with the normal child very often by stretching 
forward of the arms there results [sic] spontaneously 
an elevation tendency of the right hand. And further, 
the basic attempt with the turning of the head to the 
right side usually shows up far stronger in the child 
than when turning the head to the left. This phenomena 
appears already at the time when the use of the right 
and of the left hand is a fairly equal one, and were to 
be evaluated in the sense of a primary preponderance 
more so on the right side of the body than on the 

TGEC Vl. 8s). -. (ochiider, LO2/eep rw s8)-—Translated "by 

oy the Giene 

According to present writer's interpretation, the 
Extensibility as used by Smith (1970) and Silver and Hagin 
(1960), was a test of lateral dominance in that it indicated 
which hand normally would be used for fine movements such as 


writing. It was a test of cerebral dominance in that it 


indicated which hand would normally control hand-writing 


* 
Assistant Professor of German at the University 
of Lethbridge, Lethbridge, Alberta. 


pet 









esw doidw o1siqeimet eft bas «6m 
Kedusitenoo ,aitxel sdx yd besvesear” 


.vbute efdt ak ioeadienne 


ai esw yYBuse tnses1q ods olidw beonise alee . - 


$d3 omimsxs-si O32 atsftineEss shgaeig (Ske bedqmoxq eeotpoxg — 
~sesal $neretiifs 6 ik see oF (090L) nipsi “Sa sonia yd ybude 
& .¥vipniArés04 jpewiesxat B18W yobs ebodd! ié'notsasedd ~ 

fis bewoorg asw (VSel) seblidoa bas d20H yd weed ed3 to YqoD © 
tess notans3xs mis os to notaqitoesb. tieds to aoiszsiensit 5 
Bae 220M) noitqitoesb e fds 26 cotssiensxd eit benisstdo 

Pawoltex (8& sa ponent: 


gemos stent tadt+ tuo betntog sd eels s 
pridsteise yd aetto yaev. bLlido ieee . 
yienconstiioge fore} etiuasy axeda 
,sedsivt BoA .basn dipit- edt Fo yor / 

edd ot bsed sd3+ to painws edt diiw gmod 8 
biido sdt# nt xepnoxte ist qu ewore yilsuen 
sfemoneiiq eidT .s tel ods o+ bsend Ssdd prem 

gripisx sot 20 sexu sft asdw emit oft 3s YOsSas 
oF etow bas ,on0 [supe yixtsi s ef basd sitel . ond 

eonsisboogesiq yxsmiaq 6. io sense odd mi 
sat no asdt ybod sit to ebie tdpia elt ao 08 Ssitom 


yd Betéetensx? (8€ .q ,VSel ,tebiidog) . tam 
| “ot i. a 


nipet bare sevii2 Bas (O%eL) dtime yd bees e869 
















es dove etnemovom gait 10% bseu od bIuow CI 
+2 jsild nt sotisntmob Isudex9 to jaed 8 8 
A. Pe 4 
paisise-basd Lorsdoo yilsmxon Biuow b 
f,.* iS: w 4 : 


sha 
which is partly a language function. The Extensibility 
related lateral dominance to cerebral dominance by indicating 
whether the hand used for writing was consistent with the 
hand which is held higher and, according to Hoff and Schilder 
(1927),is the preferred hand. 

Silver and Hagin did not define precisely what they 
meant by ‘cerebral dominance'. However, they talked 
about children with reading disability who had "a specific 
retardation in the language area," so it may be assumed that 
by ‘cerebral dominance' they meant the hemisphere which 
controls the language function. 

This imprecision in Silver and Hagin's (1960) report 
of their research made the exact replication of their test 
and the interpretation of the results extremely difficult. 
However, Since Silver and Hagin (1960) reported results that 
would make this test practically diagnostic of reading 
disability due to some inconsistency of cerebral dominance 
and lateral dominance, a second interpretation of the 
children's performance on the Extensibility test was made, 
based on the present researcher's interpretation of Silver 
and Hagin (1960) and upon Hoff and Schiler's (1927) descrip- 
tion of their test from which Silver and Hagin extrapolated 
their method. Other interpretations might also have been 
possible. 

This second interpretation was called the Extensi- 
bility Two test (Appendix G), in which the terms consistent 


dominant and inconsistent dominant were used (Appendix E); 
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a third classification, incomplete dominant, was added (Appen- 
dix E). The third term was in agreement with Silver and 
Hagin (1960) and was used because in certain cases in the 
present study there was a barely-noticeable difference 
between the children's two hands when extended in front of 
them. In the Extensibility Two the terms used to describe 
the children's performance were: 

1. Consistent dominant, which meant that the child 
held his preferred hand for writing as measured by the Harris 
more than one centimeter higher than his other hand 

2. Inconsistent dominant, which meant that the 
child held his preferred hand for writing as measured by the 
Harris more than one centimeter lower than his other hand 

3. Incomplete dominant, which meant that there was 
one centimeter or less between the child's two hands. 

The results using these classifications are reported 
in Table 19 which shows that about the same proportion of 
pupils had consistent dominance and incomplete dominance, 
while about half as many had inconsistent dominance, on the 
Extensibility Two, based upon the total sample of fifty- 
seven pupils. In the subsample, that is the fifty-one pupils 
who were administered the Gates-MacGinitie, Primary B, the 
proportions of consistent and incomplete dominance were 
greater, while the proportion of inconsistent dominant pupils 
decreased by about 5 percent (Table 19). 

ihe Extensibility (Table 18) did not provide for the 


incomplete dominant group, that is, the group who held their 
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Table 19 


Percentage of Pupils Showing Consistent, Inconsistent, and 
Incomplete Dominance on the Extensibility Two Test 








Total Sample of Dominance: 
Pupils N % 





Extensibility Two (N=57) 


Consistent Dominant 22 38.6 
Inconsistent Dominant Ae 2a: 
Incomplete Dominant 23 40.4 


Subsample of pupils: (N=51) 


Extensibility Two* 


Consistent Dominant 22 43 =i 
Inconsistent Dominant 8 L578 
Incomplete Dominant ou Aa 


* 

The proportion of consistent, inconsistent, and incomplete 
dominant pupils in the subsample is reported here, as this 
data is used in later statistical analyses. 


PAL A 


— 


—_ 


7 
@ 


- 2): cor a ae a 7 


as. \\dnadetenoont ‘ jostedeaod. pai 
teeT owt y3 tid tdkenotea” Laaaisd 








etelqmoont bas ,tasteienoont dnagebdaos iO : 
eins es sted bexxogss at slg edue odd a ak @ 


oo 2 
oh 


~ 


= 








= 


t;>%s 















a 


: 7 pw, 
(ween), owl yak 
: "oe _ 
a,8c . Ss . tnanimod tne 
’ p 
rs ef tnsaimoa $a 194 
h Ob ES pa 
S te: (fc= in) echeue: to s oignsed dee 
Le : sdyet I + . 
‘ : at: Fo 
Lse> Sc Sieninoe ned niea 
its 4S 
g.cl g ~ orten bewo’ pak sth 
iL. Lb Ls 


saeareae Isolse it638 1958 


158 
hand one centimeter or less apart when they extended their 
arms, considered to be a barely-noticeable difference, and 
hence not great enough to classify a child as inconsistent. 
Silver and Hagin (1960) reported that 74 percent of the 
pupils in their reading disability group elevated a different 
hand than their writing hand, and were thus inconsistent 
dominant. Delineation of this inconsistent dominant group 
was considered crucial in the present study, as this classi- 
fication was practically diagnostic of reading disability in 


thepsi-lyersand) Hagin study, hence the third, classification. 


Comparisons and Summary 


Comparisons. “Avchange in) theypattern of lateral 
dominance characteristics in this sample of children over a 
one-year period was evident when the findings of Annand 
(1971) and Smith (1970) were compared. 

Smith (1970) reported about the same proportion of 
established and incomplete handedness and eyedness as was 
found in the present study (Table 20), but reported twice as 
much left-footedness and one-third as much incomplete- 
footedness, however. 

Belmont and Birch (1963) reported a similar pre- 
ponderance of right-handed children (76 percent) and a com- 
parable proportion of left-handed children (10 percent) as 
were found in the 1971 study. 

Smith reported more established lateral dominance 


and less crossed dominance than was found in the present 
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Table 20 


Comparison and Summary of Pupil Performance on the Harris 
as Reported by Annand (1971) and Smith (1970) 








Research Study Results: 





Annand (1971) Smith (1970) 
N % N % 
Lateral Dominance N=57 N=60 
Harris (N=57) 
Handedness: 
Left established 5 8.8 a, iy. 6 
Right established 48 84.2 50 83.3 
Incomplete dominance 4 730 3 5P1 
Eyedness: 
Left established 20 36.8 19 Sd 
Right established B85 61.4 39 65.0 
Incomplete 2 Ms (53 2 Bee) 
Footedness: 
Left established 4 EY) 8 3 33 
Right established 44 TRA 49 OL: 
Incomplete 9 bSe9 3 oi!) 
Established 
Lateral Dominance: 26 45.6 oy] 6363 
Crossed Dominance: yal, 54.4 25 S36. 7 
Crossed Dominance One 8 14.0 


Crossed Dominance Two 23 40.4 
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study (Table 20). He reported about the same proportion of 
consistent and inconsistent extensibility as was found in 
1971 using EtherExtensibi bity E(Table~2.))\: 

The increase in crossed dominance in 1971 reflected 
the increased number of pupils with incomplete dominance of 
hand and foot in 1971. Pupils who had any incomplete domi- 
nance were classed as crossed dominant as suggested by 
Harris (1958) when only two classifications, established 
lateral dominance and crossed dominance, were used. Thus an 
increase in incomplete dominant pupils would mean an increase 
in pupils with crossed dominance. Belmont and Birch (1963) 
also reported an increase of incomplete dominance of hand 
in six-, seven- and eight-year-old children,as was found by 
Annand (1971). 

About the same proportion of consistent and incon- 
sistent extensibility, as measured by the Extensibility, was 
reported by both Annand and Smith. No comparison with the 
Extensibility Two was possible as Smith did not use this 


test. 


Summary. Most of the pupils showed preferential use 
Of their right lateral body parts on the Harris (Table 20). 
A preponderance were: 

1. Established right-handed 

2. Established right-footed. 
A large percentage was also established right-eyed. 


On the Extensibility, 66 percent of the pupils in the 
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Table 21 


Comparison and Summary of Pupil Performance on the 
Extensibility and the Extensibility Two 
as Reported by Annand (1971) and Smith (1970) 


Research Study Results: 


Annand (1971) Smith a Lo 70) 
Lateral Dominance N % N % 


Extensibility (N=57) 


Consistent Extensibility 38 66.4 42 7020 
Inconsistent 
Extensibility 9 33.4 18 30%0 


Extensibility Two (N=57) 


Consistent Dominant BID 38.6 
Inconsistent Dominant aly Pode 
Incomplete Dominant 23 40.4 


Extensibility Two (N=51) 


Consistent Dominant 22 ABn 
Inconsistent Dominant 8 T5s8 


Incomplete Dominant 2p 41.1 
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total sample had consistent extensibility, while about half 
as many had inconsistent extensibility. In the subsample, 
that is the group of fifty-one pupils who were administered 
the Gates-MacGinitie, Primary B, a larger proportion of pupils 
were consistent, while about 6 percent less were inconsistent. 

The proportion of consistent dominant and the propor- 
tion of incomplete dominant pupils, as measured by the 
Extensibility Two, was about the same in the total sample 
(Table 21), while about half as many had inconsistent domi- 
nance. In the subsample, the proportions of consistent and 
incomplete dominance were greater, while the proportion of 
inconsistent dominant pupils decreased by about 5 percent. 

Smith (1970) reported about the same proportions of 
established and incomplete handedness and eyedness among 
pupils in the first year of school as were found in the 
present study among pupils in the second year of school 
(Table 20), but reported more established lateral dominance 
and less crossed dominance than was found in the present 
study. 

DIFFERENCES BETWEEN PUPIL PERFORMANCE ON VARIOUS 
TESTS IN 1971 AND 1970 

In this section the 1971 pupil performance was 
compared with the 1970 pupil performance on tests of: 

1. Reading achievement 

2. Left-right discrimination 

3. Lateral dominance 


4. Verbal ability 
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5. Visual perception 
using the following statistical analyses: 

l. Correlated t-tests for: 
Differences in scores on the above tests 

2. %Z-Tests for correlated proportions for: 
Differences in proportions of pupils who 
were classed as having various lateral dominance 
characteristics according to the: 


a. Harris 


18) Extensibility 
Ce Extensibility Two and: 


Various left-right discrimination charac- 
teristics according to the: 
(1) Benton 


(2) Non-Verbal 


Correlated T-Tests 

The significant improvement in the 1971 pupil scores 
over #the 1970 scores on the Neale, WISC, Non-Verbal B, Non- 
Verbal total one, and Frostig subtests: II (figure-ground), 
III (constancy of shape), IV (position in space), V (spatial 
relationships) and total (Table 22) could be expected. The 
Significantly lower score on the Frostig I (eye-motor coordina- 
tion) in 1971 may reflect the moderate test-retest reliability 
of the Frostig, an average of .60 for the subtests and .80 
for the perceptual quotient (Buros, 1965), which can he 


caused by differences in stringency of marking, particularly 
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Corrvedatea T-Tests for the Signiticance of the Difference 
Between the Means of the Neale, WISC, Benton, Subtest 
and Total, Frostig Subtests and Total, 1971 and 1970 

















Computations: 
Means D=Test. Values 
Tests 1:9 7k: 1957.0 for Means P 
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in the eye-motor coordination subtest. 

That there was no significant change in the Non- 
Verbal A reflects that nearly all of the pupils made a per- 
fect score on this test both years. 

That there was no significant difference in the 
Benton subtests or total scores, even though a significantly 
greater proportion were classed as discriminating on the 
Benton A in the second year of school (Table 23), reflects 
the method of classafying thei pupilsvas discriminating. The 
pupils who became discriminating in 1971 may have scored 
twenty-one on the Benton A in 1970 which would result in 
their being classed as confused. A score of twenty-two would 
put them in the discriminating class in 1971, but would not 
raise the Benton A mean score significantly. The change in 
the proportions of pupils that were discriminating on the 
Benton B and C in the first year of school and the second 
year of school was not significant, according to 
the correlated z-tests (Table 23), which further confirms 


the results of the correlated t-tests. 


Z=Lests 

When the proportion of children who were confused and 
discriminating on the Benton A in 1971 was compared with the 
proportion who were so classified in 1970 there was a sig- 
nificant increase in the number of children who were dis- 
criminating in 1971 compared with 1970 (Table 23). This 
showed that the pupils in the sample were significantly 


better at distinguishing the left and right sides of their 
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own bodies in 1971 than in 1970. Twelve of the children who 
were confused in 1970 had become discriminating in 1971; 
eight who were confused in 1970 remained confused in 1971; 
twenty-three who were discriminating in 1970 remained dis- 
criminating in 1971; three who were discriminating on the 
Benton A in 1970 had become confused in 1971. 

There were no other significant differences between 
the proportions of pupils who were established dominant or 
incomplete dominant on the Harris, established lateral 
dominant or crossed dominant on the Harris, consistent or 
inconsistent on the Extensibility, and confused or discrimi- 
nating on the Benton B or C, or on the Non-Verbal total one. 


PUPIL PERFORMANCE ON TESTS OF 
READING ACHIEVEMENT 


In this section the performance of pupils on the: 

1. Neale Analysis of Reading Ability 

2. Gates-MacGinitie Reading Tests (Vocabulary and 
Comprehension) is reported. 

Furthermore, the 1971 pupil performance on these 
tests is compared with the 1970 pupil performance as 


reported by Smith. 


Neale Analysis of Reading Ability 


thes pupil’s scores on the Neale indicated that they 
were generally above average in oral reading achievement for 
their ages; the reading age equivalent for the raw mean score 


of 30.81 (Table 24) is 8.3 years (Neale, 1969), while the 
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mean chronological age of the pupils was 7.10 years. The 
standard deviation was 12.83 which indicated that the major- 


ity of pupils' scores fell within a fairly wide range. 
Table 24 


Comparison of Pupil Performance on the Neale as Reported 
by Annand (1971) and Smith (1970) 


Calculations for Research Study Reported: 

the Neale Annand (1971) Smith (1970) 
Mean eW05 Gall B20.) 
Standard Deviation 2S Seely, 
Total Possible £00700 100.00 
Mean Reading Age B35 7.4 


Gates-MacGinitie Reading Tests 


In silent reading the mean grade level of the sub- 
samplesor fifty-one pupils who were given the Gates-— 
MacGinitie, Primary B, in June, 1971, was about eight months 
ahead of their grade placement in vocabulary and about six 


months ahead in comprehension (Table 25). 


Comparisons and Summary 


A comparison of the pupils" 1971 mean Neale scores 
with those reported by Smith (1970) showed that the pupils' 
mean reading age increased by 0.9 between May, 1970, and May, 
1971 (Table 24), which was less than one year's advance over 
1970. The majority of pupils' scores fell within a wider 
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A comparison with the performance of the total 

sample of fifty-seven pupils in June, 1970, showed that the 
mean score on the Gates-MacGinitie, Primary A then was only 
one month above grade placement on vocabulary and two months 
ahead in comprehension (Table 25). Furthermore, the standard 
deviation indicated a much wider range of scores in 1970 than 
in 1971. The removal of the five lowest readers from the 
total sample in the 1971 testing which resulted in the sub- 
sample of fifty-one pupils created a much more homogenous, 
higher achieving group as regards silent reading. Even so, 
the mean of the subsample advanced less than one grade level 
in the one-year period between the 1970 and 1971 testing on 


the Gates-MacGinitie. 


PUPIL PERFORMANCE ON A TEST OF VERBAL ABILITY 


This section presents findings on the performance of 
pupils on the Wechsler Intelligence Scale for Children, 
vocabulary subtest. 

ineaddi tion, the Lo7/ispupid pertormance on this test 
is compared with the 1970 pupil performance as reported by 


Sit eh. 


The WISC Vocabulary Subtest 


The mean pupil score of 27.51 (Table 25) was equiva- 
lent to a scaled score of 12, which placed the pupils ina 
slightly above average range for this age group (Wechsler, 


1949). 
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Comparison. A comparison of pupils' 1971 WISC 
vocabulary subtest scores with those reported by Smith (1970) 
indicated that last year the pupils' verbal ability was 
about average for their age. The 1971 standard deviation of 


6.40 was about the same as that of 1970 (5.13) (Table 26). 
Table 26 


Comparison and Summary of Pupil Performance on the WISC 
as Reported by Annand (1971) and Smith (1970) 


Calculations or Research Study Reported: 

the WISC Annand (1971) Smee (1970) 

Mean 27.51 17.43 

Standard Deviation 6.40 Seas 

Total Possible 80.00 80.00 

Scaled Score eZ 9 
(approx. ) (approx. ) 





BUPIG PERFORMANGE ON A THST OF VISUAL) PERCEPTION 


In this section the performance of pupils on the 
Marianne Frostig Development Test of Visual Perception is 
Geported, waS 1S a. comparison of the 1971 andj 1970. pupil per- 
formance. 

The pupils were slightly below average in visual 
perceptual ability for their mean age as indicated by the 
mean perceptual quotient (Frostig et al., 1966, p. 40). A 
perceptual quotient of 97 (Table 27) falls between the 


fortieth and fittieth percentile (Hrostig ethal., p. 32) as 
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determined by the standardization sample. 


Comparison and Summary. The pupils in the sample 


were slightly below average in visual-perceptual ability, as 
indicated by the mean perceptual quotient of 97 (Table 28). 
This perceptual quotient is lower than that reported by Smith 
(1970) for the pupils in his sample (105) when they were 
six years ten months old. The score on the Frostig subtest I 
was alisoyslower in 1972 than in 1970. 

It would be expected that pupils would score higher 
On the Hyostugein 1971 than in 1970, “That they did noz- may 
be a reflection of the moderate test-retest reliability of the 
Frostig, an average of .60 for the subtests, (Buros, 1965) 
and an average of .80 for the perceptual quotient, in that 
exact replication of the instructions would be difficult 
because of the manner in which they are phrased. There 
might also be a difference in the stringency of marking, 


especially for subtest I. 
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Table 28 


Comparison and Summary of Pupil Performance on the Frostig 
as Reported by Annand (1971) and Smith (1970) 


Research Study Reported: 
Frostig Possible Annand (1971) Smee Glo 70) 
Subtest Score Pupil Score Pupil Score 


Calculations: 


Peebye=-Motor 
Co-ordina- 


tion: 30 
Mean Saat 2A 28 
Standard 
Deviation 3.49 A = did. 
II: Figure-Ground: 20 
Mean 18.44 IP, 
Standard 
Deviation 2.04 Shey lke) 
Pil COonscancy, OL 
Shape: ING! 
Mean leo, B28 
Standard 
Deviation 2.89 Cimon) 
tVes LOosieion, in 
Space: 8 
Mean e410 6.46 
Standard 
Deviation ~ Ife) The Silt) 
V: Spatial 
Relations: 8 
Mean 6.77 Gnre 
Standard 
Deviation 32 lie 2O 
a ow pes HEE 83 
Mean Sidi, 54/3 
Standard 
Deviation Ga63 9.42 
Mean Perceptual Quotient: ou LOD 


Total Possible Perceptual 
Quotient: 2:5 


——— eee ne 





CHAPTER V 


FINDINGS OF THE STUDY: RELATIONSHIPS AMONG PUPIL PERFORMANCE 
ON TESTS OF LEFT-RIGHT DISCRIMINATION 
AND OTHER TESTS 
In chapter five, the findings of the study are dis- 
cussed under the following headings: 
1. Relationships between pupil performance on: 
Two tests of left-right discrimination 
2. Relationships among pupil performance on tests of: 
a. Intellectual ability 
b. Reading achievement 
¢ whiVerbals abidiity 
d. Visual perception 
3. Relationships between pupil performance on: 
Tests of left-right discrimination and each of: 
a. Intellectual ability 
b. Reading achievement 
canoe Verbalwability 
d. Visual perception 


RELATIONSHIPS BETWEEN PUPIL PERFORMANCE ON TWO TESTS OF 
LEFT-RIGHT DISCRIMINATION 


In this section the relationships between pupil 


performance on the: 


= Benton Test’ of RUGht-Le Dt Discrimination 
‘let Ai 
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2. Non-Verbal Test of Directional Confusion are dis- 
cussed under the following headings: 
i Correlations 
Benton and Non-Verbal subtests and total 
2. Chi-square frequency: 


Mirror reversals on the Benton and Non-Verbal 


Correlations 

Pupils who made lower scores in copying nonsense syl- 
lables in the Non-Verbal C tended to score higher on pointing 
to the lateral body parts of an outline picture of a man fac- 
ing them on the Benton C (Table 29). Even though these chil- 
dren did not have the visual-perceptual ability to accurately 
choose letters which are easily confused, such as 'b' and '‘'d' 
and 'p' and ‘'q', their strongly developed extrapersonal 
directional sense would help them to compensate for their 
visual-perceptual deficits and their reading achievement would 
possibly not be affected as severely as might otherwise be 
the case. Although the negative relationship reached statis- 
tical significance, however, only 9 percent of the test 
Variance on the Benton C could be predicted from the Non- 
Verbal scores because the correlation was only -0.31. 

The significant positive correlation between the 
Benton A and the Benton C concurs with Benton's (1959, p. 143) 
finding that children who were better able to discriminate 
left and right on their own bodies made the transposition in 


identifying the lateral body parts of a person facing them 
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more often than children who did not perform well on the 
Benton A tasks, and thus it could be anticipated that high 
scores on the Benton C would be associated with high scores 
on the Benton A. That there was no association between high 
scores on the Benton A and the Benton B, which like the Benton 
Cerequired) altransposition. in erder to identify the lateral 
body parts of a man in an outline drawing facing the child, 
also concurs with Benton's (1959, p. 143) finding that some 
children whose own body discrimination was perfect could not 
make the transposition required to correctly identify the 
lateral body parts of a person facing them. This was found 


in the present study. 


Cnt squaresrrequency 


The relationship between the proportion of pupils who 
Made mirror reversals on the Non-Verbal total two and mirror 
reversals on the Benton total was not significant (Table 30). 
Even though the relationship was not significant, it is 
interesting to note that while only seven of the pupils who 
made no mirror reversals on the Non-Verbal made mirror 
reversals on the Benton, twenty-three of the pupils who made 
mirror reversals on the Non-Verbal made no mirror reversals 
on the Benton. This finding would seem to give support to 
Benton's hypothesis that knowing the meaning of the verbal 
labels for left and right is necessary to correctly perform 
Lhesmore complex left-right discrimination. In the Non- 
Verbal no verbal labels were used in giving directions on the 


various subtests which would mean that the pupils did not 
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have the help which verbal labels would have given when they 
attempted to perform the complex tasks on the Non-Verbal B, 
and hence many of them made mirror reversals on this subtest, 
which accounted for most of the mirror reversals on the Non- 


Verbal. 


Table 30 


Relationship Between Mirror Reversals on the Non-Verbal 
Total Two and Mirror Reversals on the Benton 


Benton: 
Mirror Reversals No Mirror 
on Benton Reversals 
Non-Verbal on Benton Total 
No Mirror Reversals q/ 5 S28) 
on Non-Verbal 
Mirror Reversals 12 os Sy 
on Non-Verbal 
Total (N=5.7,) 19 38 57 


df = 1 Chi-Square = 0.04 n.s. 


Comparisons 


Smith (1970) found significant positive correlations 
between Benton and Non-Verbal subtests (Table 31). None of 
the same correlations were found in the present study, but a 
significant negative correlation between the Benton C and 
Non-Verbal C was found. 

Smith did not report mirror reversals on the Benton 


or Non-Verbal so no comparisons with these could be made. 
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Tao bew.s | 


Comparison of Correlations Between Tests of Left- 
Right Discrimination as Reported by 
Annand (1971) and Smith (1970) 





Research Study Reported: 


Annand (1971) Smith (1970) 
Significant Level of Level of 
Correlation Signifi- Signi- Signifi- Signi- 

Between cant ficance cant ficance 
Benton C and: 

Non-Verbal C 

(negative) Yes SONS) No 
Benton A and: 

Non-Verbal A No Yes 05 

Non-Verbal C No Yes 205 
Benton Total and: 

Non-Verbal A No Yes O'S 

Non-Verbal C No Yes NOS 





RELATIONSHIPS AMONG PUPIL PERFORMANCE ON TESTS OF 
INTELLECTUAL ABILITY, READING ACHIEVEMENT, 
VERBAL ABILITY AND VISUAL PERCEPTION 


This section presents findings on the relationship 
between pupil performance on a test of intellectual ability, 


the Lorge-Thorndike Intelligence Tests, Level Two, two tests 


of reading achievement, the: 

1. Neale Analysis of Reading Ability 

2. Gates-MacGinitie Reading Tests, Primary B, 
Vocabulary and Comprehension, 


apcese OL verbaleability, whe Wechsler Intelligence Scale 


for Children, vocabulary subtest, and a test of visual 
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perception, the Marianne Frostig Developmental Test of 
Visual Perception, under the following headings: 
1. Correlations 


2. Comparisons 


Correlations 

Pupils who had high intellectual ability tended to 
score high on tests of oral and silent reading ability, 
verbal ability and visual perception (Tables 32 and 33), 
while those who scored high on tests of oral and silent 
reading achievement also scored high on tests of visual per- 
ception (Table 34). Conversely, pupils who scored low on one 


of these tests also scored low on the others. 


Comparisons 


Smith (1970) did not report these correlations so no 
comparisons could be made. 
RELATIONSHIPS BETWEEN PUPIL PERFORMANCE ON TESTS OF 
LEFT-RIGHT DISCRIMINATION AND INTELLECTUAL 
ABILITY 
The findings in this section report relationships 
between pupil performance on tests of left-right discrimina- 
Lone. thes 
(eben cOne lest sOrekignt-Leltu Discrimination 
2. Non-Verbal Test of Directional Orientation, and 
a test of intellectual ability, the Lorge-Thorndike Intel- 
ligence Tests, Level Two, which are presented and discussed 


as follows: 
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Table 32 


Correlations Between Reading Achievement, Verbal 


Ability and 


Intellectual Ability Scores 

















Correlations: 
Tests 1 5 3 4 
Total Sample: 
(N=57) 
1. Neale T00 Om o*s O F624 4% 
2 ae Oe i OO OG 2kEX 
oe LOLge-lNOrnotke i OO 
Sub-Sample (N=51) 
Gates-MacGinitie: 
1. Vocabulary 10 0 OSG] x * OnpO 4 0.67 *** 
2. Comprehension 1.00 OC COCs a0 05% + 
32a WESC JE ALOK) 07607 4% 
4. Lorge-Thorndike 1 =,0,0 
Gates-MacGinitie 
N=51 Vocabulary Comprehension 
Neale Oesiley (Oh, (See yeaeet 
kK* 
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Table ™33 


Correlations Between Intellectual Ability 
and Visual Perception 














Correlations: 
Frostig Subtests Frostig 
Test ih eel eet: IV V Total 
Total Sample: 
(N=57) 
Lorge- 
Thorndike Dee Ove O te 8 Ory Aamo amen ot ce Oe eee Lie 
Table 34 
Correlations Between Reading Achievement 
and Visual Perception 
SSS SSS a EL I SI tS a a 
Correlations: 
Frostig Subtests ELrOstigG 
ECScs ii ahah Jae Ai Alyy V Total 
Total Sample: 
(N=57) 
Neale Opsrl ee Oe 4 BA Oia A A he 2.0 (Ny 2 sh3 OS 
Gates- 
MacGinitie: 


Wace ven 05 OURS te eS) ar GO Os IOre Ua oOs s 


Compre- 
hension Oe 2 Si Oe ae ae te Qed Ota me One sa Onna =o 


* 
Slovee recanted Ca, Oi omme Ver 


*xx* 
Signin LC tecd cee Love. 


kk 
Signiicucancrat .00L level 











*x*T2 0 AR*OR LO oF 0 ** TE 0 ***58.0 *a$..0 : 


be aids? 


ttomsveiton paibasi ndewtet snoiaal 
holsgepied LsuelV bre 


:arr0Llssisosi089 


tjyeoxrd atestdue peer 
e siot v VE Iti I 


#eEEZ OO *BS.o'- OS.0 ***bb.0 S9*ER 0 SLE 2 


#OeRS.0 ***HG,0 **DE.0 **TE 0 ***RRLO **BELD 


eeeee.o #HREALO **BELO 8©6—*SEL0 *e*hELO 6 FRELO 


fevel <0. 35 si ariel 
‘Ltavetl Lo, 2s suena” 
roe ee ‘p aiginieget™ 


186 
1. Correlations: 
Benton and Non-Verbal subtests and totals and the: 


Lorge-Thorndike 


2. Comparisons 


Correlations 

The ability to discriminate left and right as mea- 
sured by the Benton subtests and total was not correlated with 
intellectual ability as measured by the Lorge-Thorndike 
(Hable 35)= > Ehis finding is difficubtmerorexplain singe, Benton 
(In Money, 1962, p..99) Stated that intellectual=-ability is 
Significantly associated with left-right discrimination at 
all levels, but particularly at the more complex levels, and 
that level of intelligence must therefore always be considered 
when discussing left-right discrimination ability. It may 
be that left-right discrimination as measured by the Benton 
becomes correlated with intelligence as the child gets 
older, in much the same way as does reading achievement. As 
reading becomes more demanding there is a greater dependence 
upon the higher order cognitive processes which are involved 
in reasoning and interrelating of ideas, rather than upon 
the perceptual abilities as in the earliest stages of learn- 
ing to read. Thus pupils who have higher intellectual 
ability generally achieve more highly in reading than chil- 
dren with lower intellectual ability because they can master 


the higher order cognitive processes. 
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Table 35 


Correlations Between Tests of Left-Right Discrimination 
and Intellectual Ability 








Correlations: 





Benton 
Tests A B ec Total 
Total Sample: 
(N=57) 
Lorge-Thorndike 0.08 -0.07 -0.18 O02 
Non-Verbal 
Toca Total 
A B Cc One D Two 


TOGceminOmng! ke Ur 0 0l 0,04" em On 9° tO 424s ee Oo oot st 0.0 0* ** 


eee SSS SSS SS SSS SSS EOE 
* 


* 
Significant at beyond the .01 level 
K*K* 


Significant at beyond the .001 level 

It would be interesting to investigate in another 
year's time whether a significant relationship between left- 
right discrimination as measured by the Benton and intel- 
ligence as measured by the Lorge-Thorndike had developed. 

The ability to discriminate left and right following 
non-verbal directions on the Non-Verbal B, C, and D, and 
total one and two was significantly positively related to 
intellectual ability (Table 35), which would support Benton's 
(1962) contention. There was no correlation between the Non- 
Verbal A and intellectual ability since all of the pupils 
scored very high on that subtest regardless of their intel- 


lectual ability. 
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Comparisons 


Smith (1970) did not report these correlations so 
no comparisons could be made. 
RELATIONSHIPS BETWEEN PUPIL PERFORMANCE ON TESTS OF 
LEFT-RIGHT DISCRIMINATION AND TESTS OF READING 
ACHIEVEMENT 
The relationships between the performance of pupils 
on tests of left-right discrimination, the: 
1. Benton Test of Right-Left Discrimination 
2. Non-Verbal Test of Directional Orientation, 


and tests of reading achievement, the: 


1. Neale Analysis of Reading Ability 
Z. Gates-MacGinitie Reading Tests, Primary B, 


are discussed in this section under the following headings: 
1. Correlations: 
Neale and Gates-MacGinitie 
(Vocabulary and Comprehension) 
and the: 
Benton and Non-Verbal, subtests 
and totals 
2. One-way analysis of variance: 
Neale and Gates-MacGinitie (Vocabulary 
and Comprehension) and: 
Confused, discriminating or 
consistently reversing on the: 


Benton A 

























we 


a i 
ai, > v4 : 1A » 
02 anoztsfex303_ sont suoget ‘ni Dif 
7 he 
al a 


a? 
oe 


ve aa 7 
So-eTeer Ko pebainslane > s14ut saw 
DMICGAAA FO eteat on aye eid 


> 


" 
re 7 or 


aliguq to sonsmsolisq 9dt eal agidenotss : 
L ~*~ 7 y _ a 


ee ; Soa ,aoisenimt zoeib son 20 64 
; aah 


~~ 


MOL isaabeinoes ai 

an 

\foitstagiz0 x0 Lem ofjoss io seot. cedaeN-n0m a 
ee 255th S - - 


=) @ ae : ont y emeveLtos paibeet to ajees & 
a - Tt v yO 
ysilidA pnibsen 20 Oo. ereylbneé ‘i Sige a ‘ae te 


, = 
ee 


— 2 s « - _ 5 - if bg _ 5 7 - 7 
,4@ yrsmisd ,eteoT pri b5sA sist intaosy Nesods) a) z " 
J oes 


9s: 
dis sebay noisoes aids ft heosut er 


:epatbsod paiwoilot sa: 2 
Ae | oo +e 
. -enolymiesseD af i 
Re j ke Ue , a 
pea | oiztnboosM—s536) PAS oisow F mi : Hold) 





metre 
bh paale 


. 29dd Bris eas 
_— ve z. 


‘(noigasdexqmoD bns yapiade26¥) le 








etestdue \tadteV-aow bas so3n88 - 
© sk) Suey 
eistor bas - 
;9Ons&LIsV, 207 gisy fens ie. 
> -— 
yisludso0V) sittaie oahin-sad fso) BI bbe ‘Bt £5M - 


; = (neeneds agg? 4 : 
to pritsnimizoeatb . beauanod 
:sc3 ao! pniexzevex see oo 


2s ~~ <> el) ae 2 


- a 


189 
3. Analysis of Covariance: 
a. Criterion variables: 
(1) Neale mean scores 
(2) Gates-MacGinitie (Vocabulary and 
Comprehension) mean scores 
b. Covariates: 
(1) WISC, vocabulary subtest mean scores 
(2) Lorge-Thorndike mean scores 
4, T-Tests 
a. Neale and Gates-MacGinitie (Vocabulary and 
Comprehension) and: 
Confused or discriminating on: 
(1) Benton B and Ss 
(2) Non-Verbal totals one and two 
b. Benton and Non-Verbal, subtests and totals 
and: 
No reversals or any reversals on the: 
Neale 
c. Neale and Gates-MacGinitie 
(Vocabulary and Comprehension) and: 
No mirror reversals or any mirror reversals 
on the: 
Benton and Non-Verbal Totals 
5. Comparisons and summary: 
a. Comparisons: 
Annand (1971) and Smith (1970) 


b. Summary 
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Correlations 


Neale and Benton. Pupils who scored high in oral 
reading achievement also were high in the ability to dis- 
criminate left and right on their own bodies and possessed 
the correct verbal labels for left and right since they also 
scored high on the Benton A (Table 36). Pupils who scored 
high on the Neale also tended to score highson the Benton 
total, but only 9 percent of the variance on the Benton total 
could be predicted from the pupils' Neale scores and most of 
this would be accounted for by their Benton A scores. 

However, the ability to discriminate left and right 
on an outline drawing of a man facing them, as measured by 
the Benton B and Benton C,was not significantly related to 
oral reading achievement. This suggests that while having a 
strong extrapersonal sense of directionality was necessary 
inmeonderm LO correctly perform the tasks on) thegBentoneB and C 
these same abilities were not necessary in order to score 
high injteading achievement on the Neale. 

whe results of this analysis indicate, gthen, that: 

1. Discrimination of left and right on one's own 
body andsihaving the correct verbal labels for the left and 
right lateral body parts are related to oral reading achieve- 
Ment in the second year of school, but not strongly 

2. Having a strong extrapersonal sense of direction- 
ality, such as was required to correctly perform the tasks on 


the Benton B and C, was not necessary in order for high 
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achievement on the Neale in the second year of school. 

Benton (1962, p. 100) suggested that reading disabil- 
ity may be associated with inability to perform the more 
complex left-right discrimination tasks, "that is, those 
involving a conceptual or verbal element", but this did not 
seem to be the case in the sample of children in the present 
study. It may be that a particular type of reading disabil- 
ity is associated with lack of this ability, however. It may 
be also that the inability to perform these complex left- 
right discrimination tasks, such as those required in the 
Benton B and C where the child must identify the lateral 
body parts of an outline drawing of a man facing him, is 
associated with reading disability in older children. 

Further investigation of this ability in these children 
another year might reveal if such a trend developed. 

Smith (1970) used an adaptation of Benton's scoring 
method as described in Benton and Kemble (1960) and Benton 
(1959). This adaptation made it possible to compare the 
reading scores of children who could: consistently discrimi- 
nate left and right on their own bodies, but did not have 
the correct verbal labels for left and right (the consis- 
tently reversing group on the Benton A) with those who could: 
discriminate their own lateral body parts and who knew the 
correct labels for left and right (the discriminating group 
on the Benton A) and those who could: neither consistently 
discriminate left and right on their own bodies nor give the 


correct verbal labels for left and right (the confused group 
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on the Benton A). 

The present researcher was committed to following 
Smith's method of analysis in order to determine what changes 
had taken place in this sample of children between Mavi 91710), 
and May, 1971. Thus Smith's adapted scoring method was used 
in the present study and statistical analyses were made on 
the sass yo £ ists 

A further analysis of the data was made by the pre- 
sent researcher, based upon Benton (1969), in which the 
reading scores of pupils who made mirror reversals (Appendix 
E) and those who did not were compared. T-tests of the dif- 
ferences between the oral and silent reading achievement 
means of pupils who made mirror reversals on the Benton 
total and Non-Verbal total and those who did not were made 


in the present study and are reported later in this chapter. 


Neale and Non-Verbal. Pupils who scored higher ona 
test which did not use verbal labels for left and right in 
the instructions also tended to score higher in oral reading 
achievement (Table 36). There was a significant positive 
correlation between the Neale and the Non-Verbal C, which 
required the pupils to copy nonsense syllables laid out by 
the examiner, and between the Neale and the Non-Verbal totals 
One and two scores. The relationship was not strong, however, 
Since only 4ipercent ofthe ‘total variance ‘on;the Neale could 
be predicted from the Non-Verbal C and only about 10 percent 
from totals one and two. Since scores on both the Neale and 


the Non-Verbal were significantly related to intellectual 
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194 
ability, however, as reported previously, the higher scores 
which occur on these tests concurrently may be a reflection 
of the pupils' intellectual ability as suggested by Benton 
(1962), rather than of left-right discrimination ability as 
measured by the Non-Verbal C and totals one and two or it 
may reflect better developed visual discrimination in the 
children who score higher.in both tests. 

There was about the same amount of relationship 
between the Non-Verbal totals one and two and the pupils' 
reading achievement on the Neale as there was between the 
Benton A and the Neale which may indicate that these two 
subtests are analogous in measuring left-right discrimination 
ability. It would be interesting to see if a similar rela- 


tionship continued to exist one year later. 


Gates-MacGinitie and Benton. That there were no 
eeaaraieane relationships between the silent reading ability 
of the pupils in the subsample and their ability to discrimi- 
nate left and right as measured by any of the Benton sub- 
tests may have been because the five poorest readers in the 
sample were not in the subsample. They were repeating grade 
one and did not receive the Gates-MacGinitie, Primary B, so 
their scores were not used in statistical analyses involving 
the Gates-MacGinitie. 

On the other hand, there may have been no significant 
relationships between the Gates-MacGinitie and any Benton 


subtests because directional sense as measured by the Benton 








> 

291098 re ort cievob ana 2 . 

noizosliex 6 sd ysm yitnore, 

notasd yd hotesppue 25 widiag? 

ak vii rds) noissatmix vekb sik ttoh ees a 

#i 410 ows Das gn0 alsjos Sas. 2. Spaleal oy onlay 

$d3 ai noitsaimixoelb. (susiv boqoleveb sessed 4 

.etast dtod ot <éiphts csalenied anal 

qidenotzelex jo taverns smse Sas lis esw sz)8iT th if 

‘efligngq sit Bas ows Bas sno elstod indyeV-now sft neswied ; 
ortt asowsod’ asw sisis es elses edt no Jnseevebdos paibsss 

, OWS ebeds Geos stsothat ysm doinw sisev ens bas A sotasé - 

nolsenimixoeib japieadtal paituessm aL avopolsas sits eseosdue ; 


si 
mS a va ' c 
_ ne 


~o 





ra 















y 


£ 
Te ee ee ot piidesusdni od Biwew at “yd Ltd! re 
isisl xssy 9f0 deixe oF BesAaksaoo | gidenokt 


sry ae “a 
on sisw sisdd tedT potaod bas aij intaosh—se3sd 52 7 
and 


dkibiete patbesx taolte sit neswsod eqidanoission dann btingte 


Fr) 7 cf 
-imbioveib ot ytiltids xisd+ base olqmsadue eds ak aliqua ot % ai 
Piss. 


-dx2 nosaad sit to yos yd bexwesem es Sdpks: bas 336 ese 
eit ai exsbhest Jasioog svit eft savsosod need sve vate | 







sberp piistssges siew yooT -slgmsadue sos mk toa — 5 ign 
oc \@ yrsmix4 Sis inloosh~e5359 FY be ovisos% #on bEb ba 
phiviovni aseyisns [ soijeitsesa ai beay ton tr 


1s 
a 


195 
A is associated significantly only with oral reading fluency. 
Shepherd, as quoted by Benton (1962) reported no relation- 
ship between left-right discrimination and silent reading 
ability. His tests were not named. It would be interesting 
to investigate this relationship one year later to see if 
the same condition existed in this sample of pupils in their 
third year of school as in their second year. It might also 
be interesting to compare these pupils' grade one Gates- 
MacGinitie scores with their 1970 performance on the Benton 


to see if there were a relationship then. 


Gates-MacGinitie and Non-Verbal. The Non-Verbal did 
not appear to be as sensitive to the presence of retarded 
readers as was the Benton as there was a significant rela- 
tionship between the Gates-MacGinitie and the Non-Verbal 
even when the five poorest readers had been removed from the 
sample. This would tend to negate Shepherd's contention, 
as reported by Benton (1962), of no’ relationship*between left- 
right discrimination and silent reading ability. There must, 
moreover, be some overlapping in the measuring of left- 
right discrimination abilities by the Benton and Non-Verbal 
since the Non-Verbal C and totals one and two were also sig- 
nificantly related to the Neale scores, as were the Benton A 
and total. The relationship one year later also might be 


interesting to investigate. 


One-Way Analysis of Variance 


Neale and Benton. There was a significant difference 
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between the Neale scores of pupils who were confused, dis- 
criminating and consistently reversing (Table 37). The 
Newman-KeulS tests on means showed the ordered means’ thus: 

1. Discriminating, group 2 (40 pupils) 
Zee eCOnTuUSed ,Fgroup el) (1 pupils) 


3. Consistently reversing, group 3 (6 pupils) 
Table 37 


One-Way Analysis of Variance Comparing Reading Scores of 
Confused, Discriminating and Consistently Reversing 
Pupil Groups on the Benton A 


Computations: 
Summary of One-Way Analysis of Variance 
Tests on Reading Scores: 
Source of Variance Ss elie MS F P 
1. Neale (N=57) 
Between Groups 9,9 Dy359..3. 2 49 9,69 Crm eS s52) Imes 01,05 
Within Groups B22, Sion D 54 Bs OO 
Newman-Keuls 
Tests On Means 
2 1 3 
Means IAD 24.82 23. G7. 
3 es Oe) hey eile kd iets) 
i 2A N82 Bi. 7a 
2 3270 3 


Group, |= .contused. (ll pupils) 
Group 2: Discriminating (40 pupils) 


Group 3: Consistently reversing (6 pupils) 


Source of Variance: SS df MS F Pp 


2. Gates-MacGinitie, 


Vocabulary (N=51) 


Between Groups BOD 19 2 LOT Os OO Us US 
Within Groups 2404.93 48 Sie LO 
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Table 37 (continued) 





Newman-Keuls 
Tests on Means 
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Means 41.00 39.84 SW aN 
af EPS SERS) hal 1 SHS 7 240% 
39.84 sige Et) 


5 41.00 
Group 1: Confused (8 pupils) 
Groupe. meDiscraminating, (38 pupils) 


Group 3: Consistently reversing (5 pupils) 


Source of Variance: Ss af MS F P 
3. Gates-MacGinitie 
Comprehension (N=51) 
Between Groups 1A 5105 2 iD ti Peo 0. 12 
Within Groups 595 20 48 


Newman-Keuls: 


Not necessary when the one-way analysis of variance shows 
no significant difference between groups. 


* 

Significant at beyond .05 level 
kk 

Significant at beyond .01 level 


The Newman-Keuls on the computer output did not show 
between which groups the significant difference lay because 
of the disparity in the size of the groups, and because the 
difference was significant at only the .05 level. However, 
the Newman-Keuls method using a studentized range distribu- 


tion calculated by hand using the formula: 
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significantly better than that of the confused group and of 
the consistently reversing group at beyond the .01 level. 
This indicated that being able to discriminate their own left 
and right lateral body parts and to attach verbal labels to 
them was related to the pupils' higher reading achievement 
on the Neale. 

It may be that the discriminating group had higher 
intellectual ability, since as Benton suggested left-right 
discrimination is associated with intelligence, and that this 
contributed to their higher reading achievement more than did 
their left-right discrimination ability. High verbal ability 


also may have contributed to their high Neale scores. 


Gates-MacGinitie, Primary B, and Benton. There was a 
Significant difference at the .03 level between the means of 
the three groups, confused, discriminating and consistently 
reversing, on the Gates-MacGinitie, Primary B (Vocabulary) 
scores of the subsample of fifty-one pupils (Table 37). The 
Newman-Keuls tests on means showed the ordered means to be: 

1. Consistently reversing, group 3 (5 pupils) 

PemebDiscriminating, —g¢LOUp) 2, (38) pups) 

BDamecOncused, group 1.) (8 =pupils) 
with a significant difference at beyond the .05 level between 
the mean scores of groups which were: 

1. Consistently reversing and confused 

2. Discriminating and confused. 


The differences as noted above indicated that knowing 
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the meaning of the verbal labels for the left and right lat- 
eral sides of their bodies was not important for pupils to 
score higher on the Gates-MacGinitie vocabulary in the second 
year of school. Being able to consistently distinguish left 
and right on their own bodies was important, however, in 
that the consistently reversing group scored significantly 
higher than the confused or discriminating group on the 
Gates-MacGinitie vocabulary. This finding supports previous 
findings in this study that a different relationship exists 
between oral reading achievement as measured by the Neale and 
silent reading ability as measured by the Gates-MacGinitie 
and left-right discrimination as measured by the Benton A. 

That there was no significant difference between 
the silent reading comprehension scores of confused, dis- 
criminating or consistently reversing groups on the Benton 
Amindicavess Cheatel.t els sposs ibe ghomichitdven plouglean; the 
correct meaning from a passage using context clues even 
though they might not read all of the words accurately 
because of some directional confusion. However, when they 
must read each word accurately and without the benefit of 
context clues, in order to choose a precise meaning for it, 
as in the vocabulary subtest, it is essential that they read 
the words in a left-to-right progression. If they tend to 
have directional confusion regarding their own bodies they 
would inaccurately identify some words through making rever- 
sal errors, even in silent reading, hence the importance of 


left-right discrimination, as measured by the Benton A, in 
le Se aS 


eer ; 
-tsi dipix bas del sf? 0F efedeheds 
Be eliquq 10% tnetxogmi Jon. pew eck 
baovse sfs ai yasiudssov oftiabooeM-gosed 8 
siel danugaktetb yitastetenos. ot sides pried 
ai. xsvewod stitea rogue zsw dobbod awo. — f 
ylinsotitapte oe quoip enbeisvem YI 


orks fete) quOsE enitsaimizoet x0 rae es ee 


avotvsiq asdoqque pntbaLt ett -\tefudnoov gitimi@osMn2ad8) 


eteixs qidenoitslox tnetetIib 6 teas ybuda- eidd ab epntbath 
bas sisott sit vd Soxvessom a6 tusmeveinos pnifsex Isz0 agowted 


gio teeemes sree: 5 eft yd bewesem es yteisda ppinaes stale 
.A_notned ons vd barvessm ep nolssnimiaseth! dtpir-aeL bas 
i) 


asawitsd shhesote tb sasottinpie cn @fw ousds todt ~ . : “t | 
-8itb \beeutnoo to esTose roisneds1qiies varhber som iin odd 


si Sin a 
sosnee adj no equoxp poieisvet yisristsiegoo xo pala _ 


aver ; 
aisiento ot .netbiids 102 nia es hie ei ti tent sesnck a 
7 wt, 8se9em 

nevs. eoulo 4293105 piieav spbec&é&q 6 mows puineom syosti0e> 
ie te a 

ylotsiuons ebiow sit Io Ils Hs9x ton satiim yes ‘ipuodt — 


2s 
yods cerw , tevswoH saoieutaos tenoldabaes devine 















9 








bsex ysis sends [sijnsees ei ti \teosdue 
os bass yerts tI por ee tdpis-o3 Fel) 
‘yads seibod awo riedd eens ——— E st 


200 
the vocabulary subtest. 
Since there were no significant differences between 
the mean of the three groups, no Newman-Keuls tests on means 


were carried out, hence none are reported. 


Analysis of Covariance, WISC Mean Score as Covariate 


Neale as Criterion Variable. When verbal ability was 
covaried out the difference between the Neale mean scores of 
confused, discriminating and consistently reversing groups of 
children on the Benton A only approached significance (p<.08) 
(Table 38). Since the difference between the means 
approached significance a multiple comparison of variance 
and covariance was carried out, but it further confirmed 
that there was no significant differences between the Neale 
mean scores of any of the three groups. 

Hhussverbalvabllity was contributing partially, but 
NOEssianiticant ly, tosthe difference in the Neale mean scores 
of the three groups and, even though fluency in oral reading 
requires a consistent left-to-right movement of the eyes, 
pupils who had high verbal ability were able to compensate 
for any disadvantage they may have had because of direc- 
tional confusion as measured by the Benton A and thus scored 
higher on the Neale than those who could not compensate for 


their left-right discrimination deficiencies. 


Gates-MacGinitie, Vocabulary, as Criterion Variable. 


There was a significant difference between the mean of the 


confused, discriminating and consistently reversing groups on 
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Table 38 


Summary of Analysis of Covariance on Adjusted Reading Means 
WISC Scores of Pupils as Covariate 





Computations: 
Source of Variance df MS Adi .1E P 
1. Neale Scores 
Between Groups 2 2/6524 AK) 0.08 
Within Groups 53 2s WPA 61S) 
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the Gates-MacGinitie, Primary B, vocabulary subtest, even 
when verbal ability was covaried out (Table 38). A multiple 
comparison of variance and covariance revealed that there 
was a Significant difference between the discriminating and 
confused groups, and between the consistently reversing 
and confused groups. 

This indicated that being able to discriminate the 
left and right sides of their own body, with or without know- 
ing the correct verbal labels for left and right, as measured 
by the Benton A, did contribute to reading achievement of the 
Gates-MacGinitie vocabulary subtest for the pupils in the 
subsample. A consistent left-to-right progression of eye 
movements is necessary in order to correctly identify words 
in silent reading without the benefit of context clues, and 
even having high verbal ability did not compensate for a 


deficit in this ability, as measured by the Benton A. 


Gates-MacGinitie, Comprehension as Criterion Variable. 

Since there were no significant differences in the compre- 
hension scores of pupils who were confused, discriminating 

or consistently reversing on the Benton A, according to the 
one-way analysis of variance, an analysis of covariance on 
these scores was not necessary. A consistent left-to-right 
progression of eye movements and the resultant more accurate 
identification of individual words was not essential for 
pupils to score high in comprehension in the second year of 


school since there are many contextual and structural clues 
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which aid pupils in getting meaning from a written passage. 
Analysis of Covariance with Lorge-Thorndike 

ean Scores as Covariate 

Neale as Criterion Variable. When intellectual 
ability as measured by the Lorge-Thorndike was covaried out 
there was no significant difference between the mean Neale 
scores of the confused, discriminating and consistently 
reversing groups on the Benton A (Table 39). The difference 
between the mean Neale scores of these three groups approached 
Significance, however, with the discriminating group scoring 
highest, so a multiple comparison of variance and covariance 
was carried out but revealed no significant differences 
between the mean Neale scores of these three groups of chil-— 
dren in the second year of school. 

Even though fluent oral reading requires a consistent 
left-to-right eye movement, pupils who had high intellectual 
ability were able to compensate for any disadvantages they 
may have had because of directional confusion regarding their 
own body parts and thus scored higher on the Neale than less 
bright pupils who could not compensate for their left-right 


discrimination deficiencies as measured by the Benton A. 


Gates-MacGinitie, Vocabulary, as Criterion Variable. 
There was no significant difference between the Gates- 
MacGinitie, Vocabulary, mean scores of the three groups (con- 
fused, discriminating and consistently reversing on the 


Benton A) when intellectual ability was covaried out (Table 
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Summary of Analysis of Covariance on Adjusted Means 
with the Mean Scores on the Lorge-Thorndike 
as Covariate 


Source of Variance af 
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39) =The*difference approached significance, however (p<.08), 
with the discriminating group placing highest and the confused 
group lowest, so a multiple comparison of variance and covari- 
ance was carried out, but revealed no significant difference 
between the means of any of the three groups. 

Even though a consistent left-to-right movement of 

the eyes is necessary in order to read each word accurately 
without the benefit of context or structural clues, pupils who 
had high intellectual ability were able to compensate for 
any disadvantages they may have had because of directional 
confusion as measured by the Benton A and thus scored higher 
on the Gates-MacGinitie vocabulary, than those who could not 
compensate for the left-right discrimination deficiencies 


through higher intellectual ability. 


Gaces-MacGinitie  COomprenension,as Griterions Variable. 


There was no significant difference between the Gates- 
MacGinitie comprehension scores of confused, discriminating 
or consistently reversing groups on the Benton A according to 
the one-way analysis of variance, so no analysis of covari- 
ance was necessary. The pupils could abstract the correct 
meaning from a passage uSing context and structural clues 
even though they might not read all of the words accurately 


because of some directional confusion. 


T-Tests 


Benton and Reading Achievement. That the ability to 


discriminate left and right on an outline drawing of a man 
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facing them as measured by the Benton B and Benton C was not 
necessary for high reading achievement on the Neale: for 
pupils in the second year of school was further indicated by 
the findings of these statistical analyses (Table 40). There 
were no Significant differences in the oral reading scores of 
pupils who were confused or discriminating on the Benton B 
and C. Both of these tests involve complex tasks of left- 
right discrimination which require an understanding of the 
verbal concepts of left and right and which require a strong 
sense of extrapersonal directionality, which means that the 
pupils can tell left.and right on objects or persons outside 
of their own bodies. 

There were also no Significant differences in the 
Gates-MacGinitie vocabulary and comprehension scores of 
pupils who were confused or discriminating on the Benton B or 
C. 

It would appear, then, that the ability to perform 
the more complex left-right discrimination tasks such as 
being able to tell left and right on a person facing them was 
not crucial to the pupils' oral or silent reading achievement, 
as measured by the Neale and Gates-MacGinitie, in the second 
year of school. Clark (1970) reported that 60 percent of the 
children in her sample, which was taken from a normal school 
population, made a score of three or less out of five ques- 
tions on her test of left-right discrimination so concluded 
that lack of such discrimination was not important in learn- 


ing to read. 
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Table 40 


T-Tests Comparing the Reading Scores of Groups which were 
Confused or Discriminating on the Benton Subtests 
and on the Non-Verbal Totals 


Computations: 
Tests N Means Siglo daft TS P 
Neale (N=57) 
Benton B 
Confused 218) oh Ba abs: see ee: 55 0.26 (erste) 
Discriminating 24 S029 IS By 
Benton C 
Confused 53 3102 12.84 55 0.45 0.65 
Discriminating 4 28.00 14.28 
Non-Verbal 
Total One 
Confused 26 28.19 E407 55 -0.67 OMG 
Prsceiminating | 3/1 S010 Lay 
Non-Verbal 
Total Two 
Confused 25 PIE PMG) 13598 55 -1.92 0.06 
Discriminating 32 He) 7 TE 0) 
Gates-MacGinitie 
Vocabulary (N=51) 
Benton B 
Confused 30 38.40 7.34 49 0.43 0.66 
Discriminating 21 ae) a SS 7.84 
Benton C 
Confused 47 Shel kil 7245 49 0.42 ORG), 
Discriminating 4 S725 ein el 
Non-Verbal 
Total One 
Confused PAS} Sins WY Sa) aE 49 -2.35 0.02 


Discriminating 28 40.93 Sy Gi a}s) 
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Table 40 (continued) 


nr a SS 


Computations: 
Tests N Means Seb* df T P 


a a EEE 


Non-Verbal 
Total Two 


Confused 22 S5re2 Ser 49 a sil bs OF00 
Discriminating 29 41.41 Syeplk| 


Gates-MacGinitie 


Comprehension (N=51) 


Benton B 
Confused 30 26.437 620.5 49 =a Oie Wes 0297 
Discriminating 21 26.43 Sask 

Benton C 
Confused 47 26.64 52720 49 1502 ayaesiah 
Discriminating 4 23224 Beal 

Non-Verbal 

Total One 
Confused 23 24.09 6.87 49 -2.68 O01 
Discriminating 28 2829 4321 

Non-Verbal 

Total Two 
Confused 22 Z2o.02 Ghee 49 -2.91 0.01 


Discriminating 29 28.34 4.37 
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The difference between the Neale scores of groups 
that were confused or discriminating on the Non-Verbal total 
two approached, but did not reach significance (Table 40). 
This may reflect the correlation between the Non-Verbal, and 
the Neale and intellectual ability as reported earlier, or 
it may mean that the visuospatial abilities measured by the 
Non-Verbal are important in quickly and accurately identi- 
fying letters and words, a skill which is necessary for 


fluent oral reading. 


Non-Verbal and Reading Achievement. That the differ- 
ence between the silent reading scores of pupils in the sub- 
sample who were confused or discriminating on a non-verbal 
test Ofeelert-right discrimination was Significant could 
reflect the high correlation between the Non-Verbal and the 
Gates-MacGinitie and intellectual ability, as reported 
earlier. Pupils who were more intelligent scored higher on 
both these tests. Pupils whose score was equal to or greater 
than the median on the Non-Verbal were classed as discriminat- 
ing. Therefore the students who were above the mean of the 
subsample in intellectual ability would likely be classed as 
discriminating, while those who were below the mean in intel- 
lectual ability would be likely to be classed as confused. 
Similarly, pupils who had higher intellectual ability would 
score higher on the Gates-MacGinitie while those with less 
intellectual ability would score lower. Hence a significant 
difference between the Gates-MacGinitie scores of confused 


and discriminating pupils could be anticipated. 
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Benton and Non-Verbal and Reversal Errors on the 
Neale. That pupils who made reversal errors on the Neale 
scored significantly higher on the Benton B (Table 41) may 
appear to be contradictory. However, such may not be the 
case. 

Reversal errors in oral reading usually indicate 
Prcpeecr tol reconrUstOn, according tO Harrie (1970, D>. 243), 
but it may be that the type of directional confusion which 
they represent is the important element. The Benton B tests 
aq puprl Ss ability to discriminate left and’ right. on, an. out— 
line drawing of a man facing him and following verbal direc- 
tions. Whether or not pupils were confused or discriminating 
on the Benton B made no difference to their reading scores 
according to t-tests carried out in the present study, so 
it@appearssthat this-ability’is not-important to high oral 
reading achievement in the second year of school. 

Reversal errors in oral reading may be indicative of 
problems in reading, so it is therefore not contradictory 
that pupils who made reversal errors on the Neale scored 
higher on the Benton B, since the Benton B did not predict 
reading achievement in this sample. 

A highly significant difference (p<.001) was found 
between the Non-Verbal A scores of pupils who made no rever- 
sal errors on the Neale and those who made reversal errors. 
Those who made reversal errors on the Neale made signifi- 
cantly lower scores on the Non-Verbal A. That pupils who 


made reversal errors on the Neale scored significantly 
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T-Tests Comparing Scores on the Benton, Subtests and Total 

and the Non-Verbal, Subtests and Totals of Groups Who 
Made No Reversal Errors on the Neale with Those 

Who Made Reversal Errors 


Tests (N=57) 


Benton A 


No reversals 
Reversals 


Benton B 


No reversals 
Reversals 


Benton C 


No reversals 
Reversals 


Benton Total 


No reversals 
Reversals 


Non-Verbal A 


No reversals 
Reversals 


Non-Verbal B 


No reversals 
Reversals 


Non-Verbal C 


No reversals 
Reversals 


Non-Verbal Total 
One 


No reversals 
Reversals 


Non-Verbal D 


No reversals 
Reversals 


Non-Verbal Total 
Two 


No reversals 
Reversals 


Means 
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Bae 
lower on the Non-Verbal A may reflect a directional confusion 
associated with interhemispheric rivalry, as suggested by 
Orton's (1937) neurological theory. It may on the other hand 
reflect a conflict in motor tendencies as suggested by 
Dearborn’ s) (1931) theory, or it may be a reflection of these 
children's visual-perceptual abilities, or a constellation 


eof-many—Lactors: 


Reading Achievement and Mirror Reversals. Pupils 


who made no mirror reversals (Appendix E) on the Benton 
SC@roi@orgaiticantly higher (p =).02) on the Neale than 
those who made mirror reversals (Table 42). This may indi- 
cate that there is some complex relationship between left- 
right discrimination and reading achievement on the Neale 
even though pupils who had firmly established left-right 
discrimination, with the correct verbal labels, in identi- 
fying their own lateral body parts did not achieve signifi- 
cantly higher in oral reading when verbal or intellectual 
ability was covaried out. 

That there was no significant difference in the 
Gates-MacGinitie scores between the group that made no mir- 
ror reversals on the Benton and the group that made mirror 
reversals concurs with a previous finding that knowing the 
correct verbal labels for the left and right sides of the 
body was not necessary for high achievement on the Gates- 
MacGinitie, a silent reading test. Fluency in oral reading, 
and hence the avoidance of errors, requires a consistent 


left-to-right eye movement, but in silent reading the child 
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Table 42 


T-Tests Comparing Scores on the Neale and Gates-MacGinitie, 
Vocabulary and Comprehension of Groups that Made: No 
Mirror Reversals with Those of Groups that Made 
Mirror Reversals on the Benton Total 
and Non-Verbal Total Two 





———EIEEeEeEamR=—SEaEah™h_™~EE~"™E>E>»~E~m™~E~E~ELLE~»D™)AD"™ABADADADAAADAAAABnD"DBDhQO4E~L>S>E]S]S]SElIl— = |]l]=|==]]]={[[[]{][[][—[———[_—>—[—{—>—[—T_—]]_—~—-—TE_Lx=[T|[[==—=pl==p|p=S["]"BBmREBEBE=="DB=—=—|7 


Computations: 
Tests (N=57) N Means yoy Bs ab P 
Benton: 
Neale 
N=57 
No mirror reversals 38 83.65 esi Onmere 614 mes OZ 
Mirror reversals 19 258 16 8.19 
Gates-MacGinitie: 
N= > L 
Vocabulary 
No mirror reversals OW SOM. yeG4n 0250 40762 
Mirror reversals 14 Sees Wa ~ Wiyeies ASS} 
Comprehension 
No mirror reversals 3) 26.43 64s Sab O.Saed o3 
Mirror reversals 14 Zoe DO 
Non-Verbal: 
Neale 
N=57 
No mirror reversals ERED Sood es 2 tlre Ue LO 
Mirror reversals ahs 29 -3.03 13.56 
Gates-MacGinitie: 
N=51 
Vocabulary 
No mirror reversals Pah 40.29 Oc iemeltc Ome Ope 
Mirror reversals 30 Sip, 1/5) Sper 
Comprehension 
No mirror reversals 21 2H5 38 S.0ze 1004204 82 
Mirror reversals 30 256710 6.43 
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can have numerous regressions without these back and forth 
eye movements being noticed unless his reading behavior is 
being photographed. These regressions would slow. down the 
child's silent reading and lower his reading efficiency, but 
would not reduce his score as seriously in silent reading as 
in Oral reading, hence there were no significant differences 
in thé silent reading scores of pupils who made mirror 
reversals on the Benton. 

There were no Significant differences in the Neale 
or Gates-MacGinitie reading scores of pupils who made no 
mirror reversals or mirror reversals on the Non-Verbal. 

More than»vhalfsof the childrent'made*mirror reversals onthe 
Non-Verbal, so it did not differentiate between high and low 
reading achievers. Perhaps some difference would show up 

if the children were older, with the ones who continued to 
make mirror reversals being differentiated from those who 


aiGdanots 


Comparisons and Summary 


Pupils who scored high in oral reading achievement 
in the second year of school also were high in the ability 
to discriminate left and right on their own bodies and pos- 
sessed the correct verbal labels for left and right. When 
Verbalsor intellectual ability was covaried out the differ-— 
ence was not significant, however; children who were high 
in these abilities were able to compensate for any deficits 
in oral reading to which confusion between left and right on 


their own bodies may have contributed. 
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Smith (1970) reported that the discriminating group 
on the Benton A scored significantly higher in oral reading 
than the confused group even when verbal ability was covaried 
out (Table 43). These findings were regarded as indicating 
that there was a significant relationship between the pupils' 
ability to discriminate between the right and left sides of 
their own bodies as measured by the Benton A and their read- 
ing achievement as measured by the Neateri ie chesrlne te year, 
OfeecieO Peeeiesdid not covary out intellectual ability. 

Annand (1971) on the other hand found that the dis- 
criminating group on the Benton A scored significantly 
higher on the Neale, but*when verbal ability or intellectual 
ability was covaried out the difference disappeared. 

The differences in these findings indicated that 
being able to consistently label their left and right 
lateral body parts was very important to these children in 
the earliest stages of learning to read, and that at the 
end of their second year in school the relationship still 
existed but in a ‘slightly different way. 

Harris (1970) reported on the 1968 study of Cohen and 
Glass who found that good readers scored significantly better 
on left-right discrimination, as measured by a four-item sub- 
test in the Harris, than poor readers in grade one, but that 
in grade four there was no Significant relationship. The 
present longitudinal-type study seems to indicate that a 


similar trend is developing in the pupils in this study. 
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Comparison and Summary of Pupil Performance on the Neale, 
Gates-MacGinitie, Benton, and Non-Verbal as 


Reported by Annand (1971) and Smith (1970) 


Research Study Reported: 


Annand (1971) 


Signifi- Level of 
rINE cides cant Syke pay e vik 
cance 
SaiGwie LCA 
Relationship 
Between: 
Neale and: 
Benton A Yes UD 
Benton C None 
Benton total Yes 70.5 
Non-Verbal A None 
Non-Verbal C Yes 205 
Non-Verbal 
Toca. One Yes OLD 
Non-Verbal 
Total Two Yes OS 


Gates-MacGinitie, 
Vocabulary and: 


NON-VeLDa aay yes 
D, and totals one 
and two Yes OL 


Gates-MacGinitie, 
Comprehension and: 


Non-Verbal A and B Yes 205 
Non-Verbal C, D, and 
totals one and two Yes Oi 


Sriise ee 0)) 


Signifi- Level of 


cant Signa t= 
cance 

Yes Ore) 

Yes 209 
(negative) 

None 

Mes ~05 

None 

None 


Not reported 


Gates-MacGinitie 
test not in 
Smith's study. 
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Table 43 (continued) 





Research Study Reported: 








Annand (1971) Smith (1970) 
Signifi- Level of Signifi- Level of 
Tests cant Signifi- cant Signafi- 
cance cance 
Significant 
Difference 
Between: 
Neale mean scores of: 
Confused, discrimi- 
nating and consis- 
tently reversing 
groups on the 
Benton A Yes OL Yes at 
Discriminating group Discriminating 
higher than confused group higher than 
or consistently confused group 


reversing groups 


When verbal ability 
covaried out No -08 Yes =: 


When IQ covaried out No -08 Not reported 


Gates-MacGinitie, 
Vocabulary, mean scores 
of: 
Consistenly revers- 
ing and discrimi- 
nating groups better 
than confused group 
on Benton A Yes te 


When verbal ability 
covaried out Yes Os 


Gates-MacGinitie, 

Comprehension, mean 

scores of: 
Confused, discrimi- 
nating, consistently 
reversing groups No 


Neale mean scores of: 
Discriminating and 
confused groups on 
Benton B and C NO No 
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Table 43 (continued) 


Research Study Reported: 





Annand (1971) Smith’ (1970) 
Signifi- “Level of SLC ee evel, OF 
cant Seren ahi cant foe He fe vil 8 lg 
Tests 
cance cance 
Confused and 
discriminating 
on Non-Verbal 
totals one and 
two No No 
Gates-MacGinitie mean Gates-MacGinitie 
scores of: testenot 11) Smith ‘s 
Confused and study. 


discriminating 
groups on the 
Non-Verbal 


Gates-MacGinitie, 

Vocabulary and Compre- 

hension, mean scores of: 
Discriminating and 
confused groups on 
Benton B and C No 


Gates-MacGinitie, 
Vocabulary andrCompre— 
hension, mean scores of: 
Discriminating and 
confused groups on 
the Non-Verbal totals 
one and two Yes p 202 
+01 
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Table 43 (continued) 


—_—_—— SS 


Research Study Reported: 


Annand (1971) Sl thao 0) 
Signifi- Level of Signifi- Level of 
cant Signifi- cant Signifi- 
ects cance cance 


 .:—l_OJO—eo—CeCOCOC——— 


Significant Difference 
Between Benton and 
Non-Verbal scores of: 


No reversal errors 
on the Neale and 
reversal errors 
on the Neale: 


Between Benton 
A scores No Yes p<.05 
Reversal errors 


group lower score 
Between Benton 


B scores Yes p<6.05 ves joys = (6) 
Reversal errors Reversal errors 
group higher group higher 


Between Non- 

Verbal Total 

scores Yes p<. 000 No 
Reversal errors 
group lower 


Both Annand (1971) and Smith (1970) reported signifi- 
cant positive correlations between oral reading achievement 
and left-right discrimination as measured by the Benton and 
the Non-Verbal (Table 43). 

Both Annand and Smith found no significant difference 
in the oral reading scores of groups of pupils who were con- 


fused or discriminating on the Benton B and C. 
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Annand and Smith each found that pupils who made 
reversal errors in oral reading scored higher on the Benton B. 
Annand regarded this as not contradictory since the Benton B 
scores were not associated with high reading achievement of 
children in the second year of school. 

Annand found that pupils who made no mirror reversals 
on the Benton scored significantly higher on the Neale than 
those who made mirror reversals, possibly indicating some 
complex relationship between left-right discrimination 
ability and reading achievement. There was no significant 
difference between these groups’ scores on the Gates- 
MacGinitie. There were also no significant differences 
between the Neale or Gates-MacGinitie scores of pupils who 
had no mirror reversals or mirror reversals on the Non- 
Verbal. 

RELATIONSHIPS BETWEEN PUPIL PERFORMANCE ON TESTS OF 
LEFT-RIGHT DISCRIMINATION AND VERBAL ABILITY 

The section discusses relationships between tests 
of left-right discrimination, the: 

1. Benton Test of Right-Left Discrimination 

2. Non-Verbal Test of Directional Orientation 
and a test of verbal ability, the Wechsler Intelligence Scale 
for Children, Vocabulary Subtest, under these headings: 

ltac Correlations: 

Benton and Non-Verbal and: 


WISC 
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2. One-Way Analysis of Variance: 
WISC and: 
Confused, discriminating or consistently 
reversing on the: 
Benton A 
See Leste. 
WISC and: 
awe COluLUsed Or Giscriminating onethe: 
(le BentonsBeande 
(2) Non-Verbal totals one and two 
b. No mirror reversals or mirror 
reversalsyon the: 
(lee Bentons total 
(2) Non-Verbal total 
4. Comparisons and Summary 


Annand (1971) and Smith (1970) 


Correlations 

Achievement on the Benton subtests and total cannot 
be jpredicted, from scores.on the) WISC, since there were no,sig- 
nificant correlations between them (Table 44). 

Bentons(1959)-hypothesi zed; that.af.-~cha ldrenscould; not 
correctly perform the left-right discrimination tasks which 
involved the identification of the lateral body parts of 
persons facing them they may be retarded in their language 
function. If this is true, then it appears that very few 


children in the sample had sufficient ability in symbolic 
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Table 44 


Correlations Between Tests of Left-Right 
Discrimination and Verbal Ability 
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Correlations: 
Tests Benton 
Total Sample (N=57) A B C Total 
WISC Ores O02 Om 02 OF 0 
Non-Verbal 

Total Total 

ee B Cc One D Two 

WISC OS 0i Oe 4) O23" = OZ O69 0.29* 


* 
Significant at. ..05 level 


** 
Signiticant, at). 01 steve 


Lepresentation to perform the complex left-right discrimina- 
tion tasks on the Benton B and C since there was no correla— 
tion between their verbal ability and their scores on these 
two subtests. Even though the children in the sample were 
above average in verbal ability for their age they still had 
not mastered verbal concepts well enough to achieve highly 
onthe Benton B and C. If Benton's hypothesis were correct 

a correlation between the WISC and the Benton A eouldenot be 
anticipated, since the lowest level of left-right discrimina- 
tion, that of identifying one's own body parts is a sensori- 
motor function which depends upon tactual, proprioceptive and 


visual components but not upon symbolic representation. 
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223 
Only about 14 percent of the variance on the Non- 
Verbal C and about 8 percent on the Non-Verbal total two 
could be predicted from the WISC, even though the correla- 
tion was significant, so there does not seem to have been a 
strong relationship between left-right discrimination and 


verbal ability. 


One-Way Analysis of Variance 

HusBteheregsupporttion aFconciusionvo£ .no.significant 
relationship between verbal ability and left-right discrimi- 
nation in the second year of school was given by the finding 
of no significant difference in the WISC scores of confused, 
discriminating or consistently reversing groups on the 


Benton A (Table 45). 
Table 45 


One-Way Analysis of Variance Comparing Verbal Ability 
Scores of Groups that were Confused, Discriminating 
or Consistently Reversing on the Benton A 





Computations: 
Summary of One-Way Analysis of Variance 
hesus Ona WiSCescoObes: 
Source of Variance SS cat MS |e: i 
WISC 
Between Groups T3545 2 3 6 72 O39 0.41 
Within Groups 2216.80 54 41.05 


Puisecindingedppears tO be Contrary to that, of 


Benton (1959, p. 142) who reported that children who were 
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consistently reversing in identifying their own lateral body 
parts were generally lower in verbal ability. It may be 
that this relationship becomes important when the children 
are older than those in the present sample and still cannot 
attach the correct verbal labels to the’ left and right’ sides 
of their bodies. 

It may also indicate that a more powerful statistic, 
Such oaS ea prioris statistics (Ferguson, 1959, p. 295) which 
are built into the design of the study, might be more suit- 
able for analyzing some of the data in a study such as the 
pResenGyene. This type of statistic could not be used in 
the present study because the present researcher was follow- 
ing the method used by Smith (1970) so that direct compari- 


sons with his results could be made. 


L=—Leses 

Further evidence that the pupils' verbal ability had 
no Significant relationship to their level of left-right 
discrimination was given by the findings that were no signifi- 
Cantedifrérences yin the, WISC scores" or groups, that=were con- 
fusedsor discriminating On the Benton B or © nor on the 
Non-Verbal (Table 46), nor between the groups that made no 
mirror reversals or any mirror reversals on tests of left- 


right discrimination (Table 47). 


Comparisons and Summary 


There was a change in the relationships between 


verbal ability and reading achievement in 1971 as compared 
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T-Tests Comparing WISC Scores of Groups that were Confused 
or Discriminating on the Benton B, Benton C, and 


Non-Verbal Totals One and Two 
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Computations: 


Tests (N=57) 


Benton B 
Confused 
Discriminating 

Benton C 
Confused 
Discriminating 

Non-Verbal 

Total One 
Confused 
Discriminating 

Non-Verbal 

rota le Lwo 


Confused 
Discriminating 


N 


a2 
24 


26 
Sa 


25 


Means 


PZ The HY) 
PME SAPS) 


AUG 
20.9 


26.88 
282.03 


PMS) 1338) 
Poxshes Tie) 


Table 
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Ome 
10.34 
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T-Tests Comparing Scores on the WISC of Groups Who Made 
No Mirror Reversals on the Benton or Non-Verbal 
with the Scores of Those Who Made 
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with 1970, in that there was no significant differences in 
the WISC vocabulary subtest scores of pupils who were con- 
fused, discriminating or consistently reversing on the Benton 
A in their second year of school as reported by Annand (1971). 

Smith (1970) ,.on the other hand, reported that the 
consistently reversing group scored significantly higher in 
verbal-ability than -the..confused_group,. but.not significantly 
higher than the discriminating group. He reported no corre- 
lations between the children's WISC scores and any Benton 
subtests however. It seems that the ability to discriminate 
the left and right sides of their own bodies is important 
FOmecimacrtenestO score Nigh in verbal ability in the first 
year Of school, but not in the second. 

Neither Annand nor Smith found any significant dif- 
ferences between the verbal ability scores of groups of 
pupils that were confused or discriminating on the Benton B 
or C (Table 48), which indicates that knowing the meaning 
of the verbal labels for left and right and being able to 
identify the lateral body parts of an outline drawing of a 
man facing them was not important for the acquisition of word 
Meaningssassmeasured by the WisC in this sample “ofcim ldren 
in either their first or second year of school. 

The relationships between the WISC and the Non-Verbal 
were not strong in either 1971 or 1970, for even though both 
Annand and Smith found significant correlations between the 
Noneverbaleandethe WioC only L0ppercent or less or the vari- 


ance on the WISC could be predicted from the correlated 
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Table 48 
Comparisons and Summary of Relationships Between Pupils' 
Performance on the Benton and Non-Verbal and on the WISC 
Research Study Reported: 
Tests Annand (1971) Smiech 160970) 
Signifi- Level of Signifi- Level of 
cant Signifi- Cant bagnai.— 
cance cance 
Sign ecant 
Correlations 
Between: 
WISC and: 
Non-Verbal C Yes adult No 
Non-Verbal 
total one No Yes S05 
Non-Verbal 
total two Yes Behe) No 
Significance, of 
difference 
between WISC 
scores of: 
1. Confused 
discriminating 
consistently 
reversing 
GeGupseon, the: 
Benton A No Yes ZO 3: 
Consistently 


reversing group 
higher than 
confused group 


2. Contused ox 
discriminating 
Groups on the 
Benton B and C No No 
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Non-Verbal score either year. 

Neither Annand nor Smith found any significant dif- 
ferences between the verbal ability scores of groups that 
were confused or discriminating on the Non-Verbal giving 
further evidence of very little relationship between left- 
right discrimination as measured by this test and verbal 
ability as measured by the WISC in this sample of children. 

RELATIONSHIPS BETWEEN PUPIL PERFORMANCE ON TESTS OF 
LEFT-RIGHT DISCRIMINATION AND VISUAL PERCEPTION 

The findings in this section report relationships 
between pupil performance on tests of left-right discrimina- 
tion, the: 

1. Benton Test of Right-Left Discrimination 

2. Non-Verbal Test of Directional Orientation 
and a test of visual perception, the Marianne Frostig 
Developmental Test of Visual Perception, which are discussed 
as follows: 

al ipCorrelations: 

Frostig Subtests and Total and: 
Benton and Non-Verbal Subtests 
and totals 

2. One-Way Analysis of Variance: 

Frostig Subtests and Total and: 
Confused or discriminating on the: 


Benton A 
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3% T=Tests: 
Frostig Subtests and Total and: 
Confused or Discriminating on the 
a. Benton B and C 
b. Non-Verbal Totals One and Two 
4, Comparisons and Summary: 
a. Comparisons: 
Annand (1971) and Smith (1970): 


b. Summary 


Correlations 

Letter gntediscriminationyabl lity on the Benton wan— 
not be predicted from visual-perceptual scores on any Frostig 
subtest nor the total in these pupils in the second year of 
school, Since there were no significant correlations between 
scores on these tests (Table 49). 

ToLsmeendeng. Jato selina. sseCelLony Ofstnusmchapter 
shows that scores on the Benton bear very little, if any, 
relationship to scores on any other test in this chapter, 
the only significant correlation being with oral reading 
achievement as reported previously. 

On the other hand, left-right discrimination as 
tested by the Non-Verbal correlated highly in a number of 
instances with visual perception as tested by the Frostig. 
The same visuospatial abilities appear to be required in 
order to perform the tasks which are correlated with each 


other. None of the Non-Verbal subtests were correlated with 
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Correlations Between Benton Subtests and Total Scores and 
Non-Verbal Subtests and Total Scores and Frostig 
Subtests and Total Scores 
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the Frostig III (constancy of shape), however, and the Non- 
Verbal A and B were each correlated with only two Frostig 
subtests. The correlations with the Non-Verbal C are particu- 
larly interesting since this test involved copying nonsense 
syllables by placing magnetic letters on a metal tray. Most 
of the pupils scored very high on the Non-Verbal C, but those 
who did not, according to these correlations, were poor in the 
Frostig subtests which measured: eye-motor coordination, 
figure-ground perception, position in space and spatial 
relationships and had a low perceptual quotient as derived 


from the EEOSGLG totale 


One-Way Analysis of Variance 


That there were no significant differences in the 
PLOSLLgs subtests and total scores Of groups that were con- 
fused, discriminating or consistently reversing on the 
Benton A (Table 50), gave further evidence that status on the 
Benton A did not affect visual-perceptual scores. However, 
Thesadlirenence on the Frostig Vo (spatial relations) approached 
Ss1gniupicance indicating that the pupils" level of left-right 
discrimination did have some effect upon their ability to 


copy Simple forms and patterns following dots as guidepoints. 


Shuck als) 

More evidence that there was no Significant relation- 
ship between the left-right discrimination as measured by the 
Benton and visual-perceptual ability in pupils in the second 


year of school was given by there being no significant 
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Table 50 


One-Way Analysis of Variance Comparing Visual-Perceptual 
scores of Confused, Discriminating or Consistently 
Reversing Pupil Groups on the Benton A 





Tests (N=57) Computations: 


summary of Analysis of Variance on Frostig Scores: 
Source of Variance oS oli MS F . 
BEOstig at 
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differences between the Frostig subtests and total scores of 
pupils who were confused or discriminating on the Benton B 
and C WeTabite 65 1je 

Left-right discrimination as measured by the Non- 
Verbal, however, was significantly related to visual—percep- 
tual ability in that there were significant differences on 
several Frostig subtests between the mean scores of groups 
that were confused or discriminating on the Non-Verbal totals 
one and two, with the discriminating group scoring higher in 
each case (Table 51). Others approached significance. These 
dviterencas could be because both the Frostig and the Non-— 
Verbal were Significantly related to intellectual ability, or 
because the same visuospatial ability was required to perform 
well on each of these tests. These differences have rele- 
vance for reading in that the difference in the mean Neale 
scores of pupils who were classed as confused or discriminat- 
ing on the Non-Verbal total two approached significance as 
reported previously, with the discriminating group scoring 


higher. 


Comparisons and Summary 


In neither the first nor second year of school could 
left-right discrimination as measured by the Benton be used 
to predict visual-perceptual ability, since there were no 
significant correlations between any of the Frostig and 


Benton. subtests or the totals. 
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Table 51 
Pelests Comparing Frostig Subtest.and+Total Scores of Pupils 


Who Were Confused or Discriminating on the Benton B, 
Benton C, or Non-Verbal Totals One and Two 





Comparison of Confused and Discriminating Groups on Benton B 
with Scores On: 


Computations: 
Tests (N=57) N Means See ry Pp 
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Table 51 (continued) 


a SSS aS 


Tests Computations; 
N Means ba Di vl iP 
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Smith, however, found some relationship between left- 
right discrimination on the Benton and visual perception in 
that there was a significant difference in the mean Frostig 
scores on some subtests between groups which were confused, 
discriminating or consistently reversing on the Benton A 
and groups which were confused or discriminating on the 
Benton B with the discriminating group scoring higher. These 


relationships seemed to have disappeared by 1971, however, 


q ak Loe +e is 
~nov nd, equox® a aia tl 
10109 


or.0  Va.f- 6b.€ S£NE 86 
AB.E «608,8L ff 
















£0.0 OS.S= ass tee 


Ek 0 OF .0- €e.¢ BOLE 
- va.¢ -@o.2f- Te 


80.0 Ev .i- atcd.. bes as 
\ €d9.0 @2e.% L€ 
$00.0 ef.€= P@.0 Sh.ad | 
| f2.0 30.¢ i¢2 
Tduz0 or s-. cp.y -asee 
, . 01.2  8b.b0 





—Jiel asswtad qidedolsster emoe brgot 
ni de Cala le Isuety bas agtmsd eds a2 
pivsori nsom oft at supeueas ee: $nBoitt 


,beasimos Siew doidw equoxp asswisd ® 


A notnsa edt no pateitsvs2: a ge: 
sid ino pattsqimtzoeth xo beauitnoz 

| A aa! 

eesiT - tedeid paitove quoxe & ee ata 3 


— ytavewod ,1V@L vd ee ved 0: 


2 : 
ci 
" oT 7 _ a —_ _ iP = 


23% 
since Annand found no significant differences in any Frostig 
subtests between any of the pupil groups (Table 52). 

The relationship between left-right discrimination, 
as measured by the Non-Verbal, and visual perception as 
measured by the Frostig was much stronger in 1971 than in 
1970. Both Annand and Smith reported significant positive 
correlations between these two tests, but there was a great 
increase in the number of such correlations in 1971. The 
correlations with the Non-Verbal C were particularly inter- 
esting in that pupils who scored low in copying nonsense 
syllables by laying magnetic letters on a metal tray also 
scored low in the Frostig subtests of: eye-motor coordina- 
tion, figure-ground perception, position in space and spatial 
relationships and had a lower perceptual quotient as derived 
PLOMmeEheSrrostig;totaly 

Further evidence that the relationship between left- 
right discrimination as measured by the Non-Verbal and visual 
perception had strengthened between the 1970 and 1971 test- 
ings was given by the fact that Smith reported no significant 
Veeco smlelWeeleanyerbOosuig subtest OL Cheskroctiggtocal 
score of pupils who were confused or discriminating on the 
Non-Verbal total one, while Annand reported significant dif- 
ferences in scores on several Frostig subtests (Table 52). 

Pupils who were discriminating on the Non-Verbal 
total one scored higher on tests involving tasks of: (a) eye- 
motor coordination (Frostig I); (b) perception of geometric 


figures on a complex background (Frostig II), and (c) spatial 
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relations (Frostig V) in which the pupils copied designs 


using dots as guideposts. 


Table 52 


Comparisons and Summary of Relationships Between Pupils' 


Performance on the Benton and Non-Verbal Subtests 
and Total and the Frostig as Reported by 
Annand (1971) 


Tests 


Signe tcant 
Correlations 
Between: 


Non-Verbal A and: 
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and Smith (1970) 


Research Study Reported: 
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Table 52 (continued) 


Research Study Reported: 


Annand (1971) Smiter (ho 70) 
Signifi- Level of Srore te Level of 
Tests cant Sronre cant Srgmri.— 
cance cance 
Non-Verbal Total 
One and: 
Prost cual: Yes BOL No 
Knes tec la Yes 205 Yes 705 
Brestigi iv: Yes 305 No 
Frostig V: Yes 20K Yes ORL 
Bios tig beotal.: Yes Od: No 
Non-Verbal D and: 
Frostig II: Yes OR 
Rrost re eV: Yes S05 
EYroOgtig. sv: Yes - Onl 
PLOcitOscOtal: Yes Oa: 
Non-Verbal Total 
Two and: 
EGootilgucl: Yes S Oa 
Fs@ Site.qe-Elr: Yes -O1 
Erostiq LV: Yes SON 
Erostig V: Yes OL 
ErOseig) totals Yes Od 
Significant 
Differences 
Between: 


Frostig IV scores 


Oils 

Confused, discrimi- No Yes .005 
nating and consis- Consistently rever- 
tently reversing Sing group sagnifi— 
groups on the cantly higher than 
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Table 52 (continued) 





Research Study Reported: 





Annand (1971) smithy (19:70) 
Signifi- Level of Signifi- Level of 
Tests cant Signifi- cant Signifi- 
cance cance 
BeOS LG ler t-L ty 
and total scores 
O£ : 
Confused or Yes SOL eta, No 
discriminating OIO 25 0.01 
groups on the Discriminating 
Non-Verbal group higher 
Total One 
ReOctiul Geils and o1V 
scores of: 
Confused or dis- Yes Oi ee 


CGriminating 
groups on the 
Non-Verbal Total 
Two 
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CHAPTER VI 


FINDINGS OF THE STUDY: RELATIONSHIPS BETWEEN PUPIL 
PERFORMANCE ON TESTS OF LATERAL DOMINANCE 
ANDYOTHER'TESTS 
In chapter six, the findings of the study are dis- 
cussed under the following headings: 
Relationship between pupil performance on: 
1. Three tests of lateral dominance 
2. Tests of lateral dominance and each of: 
a. Reading achievement 
b. Left-right discrimination 
c. Verbal ability 
d. Visual perception. 
RELATIONSHIPS BETWEEN PUPIL PERFORMANCE ON 
THREE TESTS OF LATERAL DOMINANCE 
In this section, the relationship between the per- 
formance of pupils on tests of lateral dominance, the: 
1. Harris Tests of Lateral Dominance 
2. Extensibility 
3. Extensibility Two 
are reported as follows: 
1. Chi-Square frequency 


2. Comparisons 
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Chi-Square Frequency 


There were no significant relationships between lat- 


eral dominance status as determined by the: Harris, Exten- 
Sibility or Extensibility Two (Table 53). Pupils who were 


classified in a certain way on one of these tests were not 
more likely to be classed in a certain way on either of the 
Others. For example, if a pupil were classed as consistent 
on the Extensibility he would be no more likely to be classed 
as established lateral dominant or crossed dominant on the 


Harris than if he were classed as inconsistent on the Exten- 


Sibu Listy 


Comparisons 
Smith (1970) did not report these results so no 


comparisons could be made. 
RELATIONSHIPS BETWEEN PUPIL PERFORMANCE ON TESTS OF 
LATERAL DOMINANCE AND READING ACHIEVEMENT 

This section presents findings on the relationships 
between pupil performance on tests of lateral dominance, the: 

1. Harris Tests of Lateral Dominance 

Qe bx Lensibi Pry 

Sees tens tot ity etwo 


and tests of reading, the: 


ieeeeNedlevAnalysis Of Reading Ability 
2. Gates-MacGinitie Reading Tests, Vocabulary and 


Comprehension, under the following headings: 
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Table 53 


Relationship Between Dominance as Measured by the Harris, 
the Extensibility and the Extensibility Two 


Established Lateral Dominance and Crossed Dominance: 


Established Crossed Total 
Consistent 20 18 38 
Inconsistent 6 3 is) 
Toca 26 oink a7, 
N=57 df=1 Chi-Square = 2.26 n.s. 


Established Lateral Dominance, Crossed Dominance One, 
Crossed Dominance Two: 


Established Dominance Dominance Total 


One Two 
Consistent 20 4 14 38 
Inconsistent 6 4 9 19 
Total 26 8 ye) Bil 
daf=2 Chi-Square = 2.57 n.s. 


Established Lateral Dominance and Crossed Dominance: 


Established Crossed To Gail. 
Consistent re 9 22 
Inconsistent 4 8 2 
Incomplete 3 14 23 
Total 26 al Sy] 


df=2 Chi-Square = 2.73 n.s. 


Established Lateral Dominance, Crossed Dominance One, 
Crossed Dominance Two: 


Established Dominance Dominance Total 


One Two 
Consistent Als) 2 22 
Inconsistent 4 S$} 5 akg 
Incomplete 9 3 Te 23 
otal 26 8 Zs 5 


df=4 Chi-Square = 3.63 n.s. 
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1. One-way analysis of variance 
2. T=-tests 
3. Chi-square frequency 
4, Comparisons and summary 


(Annand (1971) and Smith (1970) 


One-Way Analysis of Variance 


The mean oral reading score of the established right- 
handed pupils was significantly better than that of pupils 
who were left-handed, as calculated by the Newman-Keuls 
method using the studentized range distribution (Table 54). 
This finding concurs with Orton (1937) who reported a pre- 
ponderance of left-handed children among severely retarded 
readers. Other reSearchers (Harris, 1957, and Monroe, 1932) 
have reported a preponderance of mixed handedness in a sample 
of retarded readers from a clinic population. 

The mean intellectual ability score of the left- 
handed children, ninety-three, (Appendix I) was below the 
mean of the total sample which may have contributed as much 
as their Vetft-handedness to their significantly lower Neale 
score. 

There was no significant difference between the oral 
reading scores of the right- and incomplete-handed groups, 
nor between the incomplete- and left-handed groups, in the 
present study. 

It would be interesting to investigate whether pupils 


who were incomplete-handed moved to being right-handed or 
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Table 54 


One-Way Analysis of Variance Comparing Neale Scores of 
Groups of Pupils with Various Types of Handedness, 
Eyedness, Footedness on the Harris 


eeu SSSSSSS9S99a0ESSSSSSSS ES ———S——SES—————_——___—_——_——_——_———— EE 


Tests (N=57) Computations; 
Summary of Analysis of Variance on Neale scores: 


Source of Variance SS af MS F P 


ih Handedness 


Between Groups OV Or ae 2 BD. LON 64 0.104 
Within Groups 8154.56 54 5. OL 


Newman-Keuls Test on Means: 


Means a 3 ak 

L 18.00 BWA5 BO) ORS ea) 18.00 
Pats Ips) Tay 5 tha Ter ugeges 

é) 322156 


Group 1: Left-handed (5 pupils) 
Group 2: Right-handed (48 pupils) 
Group 3: Incomplete-handed (4 pupils) 


Source of Variance: SS Git MS F P 


2. Eyedness 
Between Groups 251 alas OU) 1 PO thes (sy) IER TAs Los TES) 
Within Groups 8947.20 aS) 162.68 

3. Footedness 


Between Groups 379.41 2 TES TE AW Ey Oey 
Within Groups 8845.47 54 L655 60 


eee 


* 


* 
p<201 


:zazone Ssisev no ane 30 













q q 2M th 
bo. B2.f dv.cee c - See 8 o 
| £0. Ler ‘Be 0 ORY it 
a :anBeN AO 
tien apne E or 
~ 5 00.81 ay es o2.S€ 7 a 8028. 
Ban CUS .. S#de.be ts ss 
| | ae.st  — 
> <¢ —@ “azo ows 
(eliquq 2) bebasd-Jted a 
(eliquq 8) bebhed-saeea aa 
(eftaugq sh a | 
q q eM. 8B 
ef.0 LF.0 (Tasves { 
Ba.SoL 22 
SEO df... IF. e8L S 


“ 708.68L . -be- 





246 
left-handed over a period of@two or more years. If the chil- 
dren who were incomplete-handed became right-handed the 
results of a more powerful statistical analysis, such as 
a priori statistics, might indicate a difference in cerebral 
organization between left-handed and right-handed children, 
as suggested by Zangwill (1962) and Hécaen and de Ajuriaguerra 
(19-6-4)-. 

Being left-, right- or incomplete-eyed or left-, 
right- or incomplete-footed had no effect upon the oral 
reading achievement of these pupils in the second year of 
school, since there was no significant difference between 
LhesmeangNeale vscores Of these groups: (Table 54). 

Whether pupils had established lateral dominance or 
had crossed dominance of any type as measured by the Harris 
had no effect upon their oral and silent reading achievement 
asetners were no significant differences in the Neale or 
Gates-MacGinitie scores of groups that had established lat- 
eral dominance, crossed dominance one or crossed dominance 
Ewou (lable 55). 

In the present study, the Extensibility Two differ- 
entiated between the performance of children who were high 
achievers in oral reading and that of low achievers. There 
was a@ Significant difference between the Neale scores of 
groups of children in the second year of school that were con- 
sistent, inconsistent or incomplete on the Extensibility Two 
(Table 56). This finding concurred with Silver and Hagin 


(1960) who found that 74 percent of their reading disability 
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Table 55 


Comparison of Neale and Gates-MacGinitie Reading Scores of 
Groups with Established Lateral Dominance, Crossed 
Dominance One, and Crossed Dominance Two 


Qe a 


Computations: 
Tests (N=57) Summary of One-Way Analysis of 
Variance: 
Source of Variance SS ole MS F 1B 
Neale 
Between Groups 148.40 2 74.21 0.44 0.64 
Within Groups 9076.45 54 ECon 08 


Gates-MacGinitie: 


Vocabulary 
Between Groups J boyd eget BS) 2 (hone (PP tes ii O26 
Within Groups 2649, 25 48 Jo eg 

Comprehension 
Between Groups SHeles) Z ASS OSS) Oar! 
Within Groups INCHES NES Ses SHS) 48 Sensis) 


group had inconsistent dominance, while none of the normal 
reading group had inconsistent dominance. 

The mean intelligence quotient of the inconsistent 
group, one-hundred, (Appendix I) was slightly below the mean 
of the total sample, so may have contributed somewhat to the 
their lower score. 

The present researcher devised the method of marking 
the Extensibility Two based upon Silver and Hagin's (1960) 
method, aided by a translation of Hoff and Schilder's (1927) 


description of their arm extension test, to investigate 
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Comparison of Reading Scores of Pupils Who Were Consistent, 


Inconsistent or Incomplete Dominant on the 


Extensibility Two Test 


Summary of Analysis of Variance: 


EF 


3.46 


Tests Computations: 
Source of Variance SS df MS 
Neale 
Between Groups 1049.99 2 SAEs ys) 
Within Groups Bey 5 9 ee Tou. 4:0 
Newman-Keuls 
Test on Means: 
3 il 2 
Means 30.09 322916 225.50 
ys 2 275 0 L059 *2 10. 46% 
32:2.9.6 OS 


S10) eK) 


Group 1: Consistent dominant (22 pupils) 


Group 2: Inconsistent dominant (12 pupils) 
Group 3: Incomplete dominant (23 pupils) 
Source of Variance: SS cehe MS 


Gates-MacGinitie: 


Vocabulary 
Between Groups 5 Ol 
Within Groups 2743.06 
Comprehension 
Between Groups 42.93 
Within Groups Loo Sewic 


Group 1: Consistent dominant (22 pupils) 
Group 2: Inconsistent dominant (8 pupils) 


Group 3: Incomplete dominant (21 pupils) 
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whether the Extensibility Two might effectively differentiate 
between the performance of children who were high in reading 
achievement and that of those who were low achievers. 

There was no significant difference in the mean 
Gates-MacGinitie silent reading scores of groups of pupils 
in the subsample of fifty-one children that were consistent, 
inconsistent or incomplete on the Extensibility Two (Table 56). 
It should be remembered that five of the six pupils who were 
removed from the total sample to form the subsample because 
they were not administered the Gates-MacGinitie, Primary B, 
were among the lowest achieving readers in the total sample 
because they were repeating grade one. Furthermore, inspec- 
tion of the data revealed that four of these five children 
had been in the inconsistent group in the total sample. 

That there was no Significant difference in the mean Gates- 
MacGinitie scores of consistent, inconsistent or incomplete 
groups of children may reflect that the influence of the 
scores of four of the five lowest achieving readers had been 
removed from the inconsistent group and there were then not 
enough low achievers in that group to reveal a difference 


under statistical analysis. 


Les tS 

Having established lateral dominance as measured by 
thestacris Or lacking 16 Nad’ no Significant effect upon the 
pupils' reading achievement in the second year of school 
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nor Gates-MacGinitie mean scores of groups who had estab- 
lished lateral dominance or crossed dominance (Table 57). 

Nor did lateral dominance as measured by the Extensi- 
bility have any significant effect upon the pupil's oral or 
Silent reading achievement (Table 58). 

These classifications of students as established 
lateral or crossed dominant do not appear to differentiate 
between the performance of pupils who are high or low 


achievers in either oral or silent reading. 
Table 57 


T-Tests Comparing the Reading Scores of Groups Which Had 
Established Lateral Dominance or Crossed Dominance 


Computations: 
Tests N Means SoD. df aL P 
Neale (N=57) 
Established 26 3 no 2 12.40 5S O26 020255 
Crossed Sal 2 Oreaoe| ieee 
Gates-MacGinitie: 
(N=51) 
Vocabulary 
Established 26 Be. 25 OS 49 -0.42 0.67 
Crossed 25 39.24 Oe Oe 
Comprehension 
Established 26 ZO mar Spee 49 -0.19 0.84 
Crossed 25 26, 56 6.38 
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Table 58 


T-Tests Comparing the Reading Scores of Groups Which Were 
Consistent or Inconsistent Dominant 
on the Extensibility 


8N88SSM0Mm0 SSS 





Computations: 
Tests N Means Swe df die Pp 
Neale (N=57) 
Consistent 38 g266 UL yste yk 55 Jha) 0.26 
Inconsistent 19 28304 25 '3'0 
Gates-MacGinitie: 
(N=51) 
Vocabulary 
Cansistent hy S330 Deel 49 =O. 75 0.45 
Inconsistent 14 40.07 Teh S) 
Comprehension 
Consistent 37 26.08 5.90 49 -0.61 O55 
Inconsistent 14 27 . 2. 6.02 
Chi-Square Frequency 
Lateral Dominance and Reversals on the Neale. Left- 


handed children in this sample were more likely to make 
reversal errors in oral reading, possibly because of a tend- 
ency to move their eyes toward their dominant hand, as sug- 
gested by Dearborn's theory, or perhaps because there was 
some difference in their cerebral organization, as was sug- 
gested by Zangwill (1962) and Hécaen and de Ajuriaguerra 
(1964) regarding left-handed people. 

As noted previously, the intellectual ability of the 


left-handed children in this sample was lower than that of 
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the total sample (Appendix I) which may have contributed to 
their making more reversal errors on the Neale. 

The chi-square frequency tests showed a significant 
relationship at beyond the .001 level between handedness and 
a tendency to make reversal errors on the Neale in this 
sample of children (Table 59). Reading the table horizon- 
tally, 66 percent of the total children making reversal 
errors on the Neale were left-handed; while only 33 percent 
of them were right-handed. Reading vertically, 40 percent 
of the left-handed children made reversal errors, while only 
2.08 percent of the right-handed children did so. 

Pupils who had incomplete-foot dominance also tended 
to make reversal errors in oral reading. The chi-square 
frequency test showed the relationship to be significant at 
beyond the .05 level (Table 59). Reading horizontally, 66 
BebcentesOr those Making reversal eurors on ‘thesNeale were 
incomplete-footed; 33 percent were right-footed. . Reading 
vertically, reversal errors were made by: 

1. 22 percent of the incomplete-footed pupils 

2. 2.7 percent of the established right-footed 

pupils 

3. 0 percent of the established left-footed pupils. 

This may indicate a difference in cerebral organiza- 
tion of children who did not have established foot dominance 
in the second year of school. Harris (1970) reported that 
having incomplete-foot dominance was part of a typical pat- 


tern of lateral dominance of pupils with reading disability, 
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so the relationship of incomplete-footedness to reversal 


errors On the Neale in the present study concurs with Harris' 


findings. 
Table 59 
Relationship Between Lateral Dominance 
and Reversals on the Neale 
pa 
; Classification: 
Dominance Left Bagi Incomplete Tone 
Handedness: 
Non-Reversers 3 47 4 54 
Percentage (60) (97.59 2)) (100) 
Reversers 2 i 0 3 
Percentage (40) (2508) (0) 
Total 5 48 4 a 
df=2 Chi-Square = 13.29** 
Eyedness: 
Non-Reversers 19 Se 2 54 
Reversers ah 2 0 3 
Total 20 35 2 Si 
df=2 Chi-Square = 0.13 n.s. 
Footedness: 
Non-Reversers 4 43 7 54 
Percentage (100) (977,73) A TES) 
Reversers 0 al 2 3 
Percentage (0) (2s cel) (22522) 
Total 4 44 9 57 
af=2 Chi-Square = 6.20* 
Established Lateral and 
Crossed Dominance: Established Crossed Total 
Non-Reversers 26 28 54 
Reversers 0 3 3 
TOtaL 26 Syl Sy | 


df=2 Chi-Sgquare = 2.66 n.s. 
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Table 59 (continued) 





eo 


Dominance: 

Established Lateral, 

Crossed Dominance Classification: 

One, Crossed Domi- Dominance Dominance 

nance Two: Established One Two Total 
Non-Reversers 26 8 BAL 5S 
Reversers 0 0 2 2 
Total 26 8 2-3 Bi 


af=2 Chi-Square = 3.06 n.s. 


* 
SIGnLELcanltr at 2.05 Level 
K* 
Significant at beyond .001 


Intellectual level may have been a contributing fac- 
tor in the low reading achievement of the incomplete-footed 
group, but it would seem that the difference between the mean 
intelligence quotient of these incomplete-footed children and 
that of the total sample (99.8, compared with 105, on the 
Lorge-Thorndike) (Appendix I) would not be enough to account 
for the reversal errors, so some other factor may have been 
operative. Harris (1970) found that incomplete-footedness 
was part of a typical pattern of lateral dominance character- 
istics in children with reading disability. 

There were no other significant relationships between 


any other type of lateral dominance and reversals in reading. 


Comparisons and Summary 


There were several changes in the pattern of rela- 
tionships between lateral dominance and oral reading achieve- 


ment in 1970 and 1971 (Table 58), but some relationships 
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remained the same. 

Smith (1970) found no significant differences in the 
oral reading scores of pupils who had established left- or 
right- or incomplete dominance of hand, eye, or foot (Table 
60), but the present study found that established left-handed 
pupils scored significantly lower on the Neale than estab- 
lished right-handed pupils. This is a seldom reported find- 
ing in a normal school population, though several researchers 
using a reading clinic population have found a significant 
relationship between reading disability and lateral dominance 
characteristics (Dearborn, 1931; Monroe, 1932; Harris, 1957; 
Forness, 1970). Harris (1970) suggested that the reason 
that few such significant relationships have been reported 
might be that researchers using normal school populations 
would typically have so few children with anomalies of domi- 
nance and reading disability that no significant statistical 
relationship would.show up in their studies. 

Annand (1971) found that pupils with established 
left-hand dominance and incomplete-foot dominance were more 
likely (p<.05) to make reversal errors on the Neale. Since 
reversal errors are associated with reading disability these 
lateral dominance characteristics might also be associated 
with reading disability. 

That the left-handed pupils in the present sample had 
a lower intelligence quotient than that of the total sample, 
as reported earlier, may have contributed to their lower 


scores on the Neale. The mean intelligence quotient of the 
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Table 60 


Comparisons and Summary of Pupil Performance on Tests of 
Lateral Dominance and Reading Achievement as 
Reported by Annand (1971) and Smith (1970) 


Research Study Reported: 


Tests 


Harris handedness: 
Signiticant 
difference 
between Neale 
scores 


Significant 
relation 
between: 


Handedness and 
reversal errors 
on the Neale: 


Footedness and 
reversal errors' 
on the Neale: 


Established 

and crossed domi- 
nance and rever- 
sal errors on the 
Neale: 


Annand (1971) 


Signifi- Level of 
cant Signiti- 
cance 
Yes e Ost 


Left-handed 
children scored 
lower 


Yes 20 0d. 
Left-handed 
children tended 


to reversal errors 


Yes 205 
Incomplete-footed 
pupils were more 
likely to make 
reversals on the 
Neale 


No 


eye bieley (MUS /O) 


Signifi- Level of 


cant Signiti— 
cance 

No 

No 

No 

Yes Not given 

Established 


lateral dominant 
pupils were more 
likely to make 
reversal errors 
on the Neale 
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incomplete-footed groups was slightly below that of the total 
sample so may have contributed somewhat to the lower score of 
this group of children. Smith (1970), however, reported no 
Significant relationship between established right-, estab- 
lished left- or incomplete-dominance of hand, eye, or foot 
and reversals on the Nea le. 

The above relationships may have shown up in the 
present study because as many of the children from Smith's 
(1970) study as could be found were included in the present 
study whether they were placed in grade one or grade two. 
Five children out of the total sample of fifty-seven might 
be classed as retarded readers since they were repeating 
grade one. Normally they would not be included in a sample 
of children in the second year of school, but because this 
was a longitudinal-type study they were included. 

The present study found a Significant difference 
between the oral reading achievement scores of groups of 
children who were consistent, inconsistent or incomplete on 
the Extensibility Two which suggests that this test might be 
a useful tool to help diagnose pupils with reading disability. 
The Extensibility Two was based upon the present researcher's 
interpretation of Silver and Hagin's (1960) method, aided by 
a translation of Hoff and Schilder's (1927) description of 
their arm extension test, to investigate whether the Exten- 
Slbilaty two might effectively differentiate between the per- 
formance of children who were high in reading achievement 


and that of those who were low achievers. There was no 


ves 
iatos oils 8 todd, wolad ylddeille saw quot 
to ezoce uswol edd 03) ssewomom begudbuaie v: 
Ont bad arge . xeveworl ,toved) dt km - HL. 
-dste6 Pets bodeiidgses neowted ¢ denoks 
: 
#0d3 xo ,9¥s \Sasd to eonsnimeb-syoliqnoont to eae 


/gipe% odd no stinsontinaae 


say nt qu nwode ovei yen aqidegoissies eveds sit 7 









“Pk 


c'dtimé mb2i neibiido sft te yabm @s seysosd 


jnsasiq oft at bsbutons sisw bivet sd bluoo es Youse 






Bre TQue 
ows sbéxp +o sno sbsip ot bepsig sisew yods tedsedw 
L ienizlagirae 
tipim nevee-ys2it to siqmse [stot edd to 2u0 ae 


satounteddl. | 
onistssasi oxow yes sonie exebse Bebustez 2s beeeslo od 

+ eenbelfuiy 
siqmse s ni bebuLont sd joa bivow yeds yl isan 


2isdd sevusoed stud ,foorve Jo szeey Bbroose orld “nk ‘dosh tna aa 
.bebufioni stew yeds ybude sqys-{saibusipaol # eew 
ecudxotiib tasottiapie » Sayot ybuse gnoaexq eat). 5 
to equoip to estose Juomsveidos pnibset [sito edt nsowsed 


no otsiqmooni xo saqeteienoont ,Jhedeisaos szew odw mexBL ito 
jatelLiecyel = - 












ed tripkinm taot sids+ teadz etesppve isicdw 
hes astem 
.yailidseth parbses dsiw eliqua enonpaks Pree of oo? Sotoay 8 
a‘ toroissest. Jnsze%q ot nege Seesd 25w 
yd bebis ,bossom (000L) ‘nike bas zevite 20 i 
to nobigitsesb (VSer) a tebiatee bas TOW 
4“no3xe sdj 1sftodw sispiseovni oF 14e99 
-Yoq ord neewsed sisitaese22ib yfevisootte . 


tnomevetitos pnbbsen mi mete exw ort 


258 
Significant difference in the silent reading scores of these 
three groups; which nay havesreflected’ thatein the Gates- 
MacGinitie subsample five of the poorest readers from the 
total sample had been removed and four of these five low 
readers had been in the inconsistent groups when the analy- 
sis of variance was performed on the Neale scores. When the 
influence of these lowest readers was removed there was no 
significant difference in the silent reading scores of the 
three groups. 

Neither Annand nor Smith found a significant dif- 
ference between the mean Neale scores of pupils who were 
consistent or inconsistent on the Extensibility. 

Both Annand and Smith found no significant differ- 
ence between the Neale scores of groups with established 
lateral dominance or crossed dominance, a finding which was 
in agreement with researchers such as Balow (1963) and Bel- 
mont and Birch (1965) who tested children from a normal 
school population and found no significant difference 
between the reading scores of children with established 
lateral or crossed dominance. 

Smith found that pupils with established lateral 
dominance were more likely to make reversal errors on the 
Neale, but Annand found no relationship between established 
lateral dominance and reversal errors on the Neale. 


RELATIONSHIPS BETWEEN PUPIL PERFORMANCE ON TESTS OF 
LATERAL DOMINANCE AND LEFT-RIGHT DISCRIMINATION 


Relationships between pupil performance on tests of 
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lateral dominance, the: 
1. Harris Tests of Lateral Dominance 


2. Extensibility 

3. Extensibility Two 
and tests of left-right discrimination, the: 

1. Benton Test of Right-Left Discrimination 

2. Non-Verbal Test of Directional Orientation 
are discussed in this section as follows: 

1. T-tests 

2. Chi-square frequency 

3. Comparisons and summary 


Annand (1971) and Smith (1970) 


tests 

In the second year of school having established lat- 
eral dominance or crossed dominance on the Harris had no sig- 
nificant effect upon the left-right discrimination abilities 
Ofneherpupils as measured by the Benton B and C and the Non- 
Verbal, since the differences between the mean scores of 
these groups on the Benton and Non-Verbal was not signifi- 
Cantu ( lable 61)).< 

THoLswcanadindg concurs with Benton’ s hypothesis (1959, 
Delo weciacachiiloren with strong Lekt—- on strong right-hand 
preferences have a higher left-right discrimination ability 
on the sensorimotor level, that is, as is required to dis- 
criminate between the left and right sides of their own 
bodies, aS measured by the Benton A, but may not perform 


better on the Benton B or C for which knowledge of the 





raWoliod es aoitgea 2iriz: preianciers: 


asteos-T 4f2 agaaa 











7 
yorespett sxpupe-id> vf 9 
Sane yisemnve bos esoeLisgqnie)- angie 
(OVCL) dtime? bas (£9CL) BosnnéA | wash £008. 
HA’ AS of: 
| | — 
-~3s5 berleiideses prived Loorive to 70% Bbnosse edz ee 
rhe!) DS 
“pia on bed ebtisi eft no eonssimob bsseo1 %t0 poets mob fa39 
a ; ow squsn ee vaste 
eettiiids noLtsaimiioetb Hipiz-320l odd nogu spe33e 
7 arch 4 re fae 
“10% oft bas D bes € nosned off a beuesom es aliqug | ; 7 
to eoroSe nsom sit seewted aonnoxsttib arit + sone isdisV 
Ped ~~ 
-itinpte ‘ae asw [sdzsV-n04 bcs sosned eds no equ - 
“ie 6 i oA i 7 
Ff Sicgs!l) 
eer). sleadsogyd e ‘nosaed diate shaman 
basi-sdpiz paore to -Jhted: enone dsiw pore 1b oa 


= 
oan 


xdititds coissnimizelh sdpix-d3et xortpkd rs evsd oh ale 


-aib o9 Bétiupes ai a6 \at sods stoves on parors! ro 

wo tists To Se, | 
Ana? aie nets: a 

aot saa do yam sud, 

ey ee 







ie 


Tables G1 


260 


T-Tests Comparing Established Lateral and Crossed Dominant 
Pupils on the Benton and Non-Verbal 
Subtest and Total Scores 


Tests (N=57) 


Benton A 


Established 
Crossed 


Benton B 


Established 
Crossed 


Benton C 


Established 
Crossed 


Benton Total 


Established 
Crossed 


Non-Verbal A 


Established 
Crossed 


Non-Verbal B 


Established 
Crossed 


Non-Verbal C 


Established 
Crossed 


Non-Verbal 
Total One 


Established 
Crossed 


Non-Verbal D 


Established 
Crossed 


Non-Verbal 
Total Two 
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meaning of left and right is required. 

Pupils with established lateral dominance and 
pupils with crossed dominance have strong unilateral hand 
preferences, although people with crossed dominance are 
classed as crossed because they have this strong preference 
on different sides of their bodies for either hand, eye 
Ore COOL we lnisswould suggest, that the finding of no Signifi- 
cant effect of having established lateral dominance or 
crossed dominance upon the children's left-right discrimi- 
nation regarding their own lateral body parts could have 
been anticipated. 

Being consistent or inconsistent on the 
Extensibility had no significant effect upon left-right 
discrimination ability as measured by the Benton and 
Non-Verbal; there were no significant differences between 
the mean scores of these groups on the above tests of 
fese-pighit discrimination, (lable, 62), although the differ- 
ence approached significance on the Benton B (p<.06) with 


the inconsistent group scoring higher. 
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Table 62 


T-Tests Comparing Consistent and Inconsistent Pupils on 
the Benton Subtests and Totals and Non-Verbal Sub- 


Tests and Totals 
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Tests 


Benton A 


Consistent 
Inconsistent 


Benton B 


Consistent 
Inconsistent 


Benton C 


Consistent 
Inconsistent 


Benton Total 


Consistent 
Inconsistent 


Non-Verbal A 


Consistent 
Inconsistent 


Non-Verbal B 


Consistent 
Inconsistent 


Non-Verbal C 


Consistent 
Inconsistent 


Non-Verbal 
Total One 


Consistent 
Inconsistent 


Non-Verbal D 
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Inconsistent 
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Total Two 
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Inconsistent 
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Chi-Square Frequency 

Lateral Dominance and the Benton. There was a Signifi- 
cant relationship (p<.01) between handedness and left-right 
discrimination as measured by the Benton A (Table 63). A far 
greater proportion of left-handed children (60 percent) than 
incomplete-handed (25 percent) or right-handed children (4.17 
percent) were consistently reversing on the Benton A, while 
a greater proportion (77 percent) of right-handed children 
than left-handed (20 percent) or incomplete-handed children 
(50 percent) were discriminating on the Benton A. This sig- 
nificant relationship supports Benton's (1959, p. 141) argu- 
ment that children who have strong unilateral preference of 
body parts have a higher ability in discriminating the left 
and right sides of their own bodies. 

Most of the left-handed children had the sensorimotor 
abilities necessary to consistently differentiate between the 
left and right sides of their bodies, even though they did 
not have the correct verbal labels for left and right. Most 
of the right-handed children, on the other hand, had a strong 
left-right "body gradient", a term used by Benton (1959) to 
mean ability to differentiate between the left and right 
Sides of the body with or without the correct verbal labels 
for left and right, and also knew the meaning of the verbal 
labels for left and right and could consistently attach these 
labels to their own lateral body parts. 

That left-handed children tended to be consistently 


reversing in left-right discrimination concerning their own 
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Table 63 


Relationship Between Lateral Dominance and Left-Right 
Discrimination on the Benton A 


—— SSS 


Classifications: 
Dominance Left Right Incomplete Total 
Handedness: 
Confused ak =) 1 iat 
Percentage (20) CLG wi) (2:5) 
Discriminating he Sy) 2 40 
Percentage (20) G7 0is (50) 
Consistently 
Reversing 3 2 1 6 
Percentage (60) (4217) (25) 
Tota. 2 48 4 Sy) 
df=4 Chi-Square = 16.70** signif. 
Eyedness: 
Confused 4 6 a iput 
Discriminating IB) 26 ah 40 
Consistently 
Reversing 3 3) 0 
“deieswl 20 5 y, Sv) 
af=4 Chi-Square = 2.06 n.s. 
Footedness: 
Confused 1 8 2 1d, 
Discriminating 1 33 6 40 
Consistently 
Reversing 2 3 “h 
Total 4 44 9 57 
df=4 Chi-Square = 7.95 n.s. 
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Table 63 (continued) 


Classifications: 
Established and Crossed: Established Crossed Total 
Confused 3 8 ihak 
Discriminating 21 12/8) 20 

Consistently 

Reversing 2 4 6 

POtaL 26 3i Dy 
df=2 Chi sodlabeu=—2. 02 ie.s. 


Established, Dominance One, Dominance Two: 


Established Dominance Dominance Total 


One Two 
Confused 5 2 4 11 
Discriminating 20 6 14 40 
Consistently 
Reversing i 0 
Total 26 8 23 57 
df=4 Chi-—Squarne, =" 3.78 nn. s. 





lateral body parts may indicate a difference in cerebral 
organization of these children, a condition which Zangwill 
(1962) and Hécaen and de Ajuriaguerra (1964) postulated 
exists in left-handed people, or of a difference in language 
function, as was suggested by Benton (1959) regarding left- 
handed people. It may also reflect the lower intellectual 
ability of the left-handed pupils in the sample. 

The chi-square frequency revealed no other Sag fa ba — 
cant relationships between lateral dominance as measured by 
the Harris and left-right discrimination as measured by the 


Benton and Non-Verbal. 


Being strongly Left— or right-dominant or having 
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established lateral dominance or crossed dominance had no 
effect upon left-right discrimination as measured by Benton B 
(Table 64). 

There was no relationship between being strongly left- 
or right-established dominant or having established lateral 
dominance or crossed dominance and left-right discrimination 
as measured by the Benton C in pupils in the second year of 
School (lable G5), 

These findings concurred with Benton's hypothesis 
that being strongly left- or right-handed has a significant 
effect upon the child's discrimination of his own lateral 
body parts, which is a sensorimotor function, but has no sig- 
nificant effect upon the more complex left-right discrimi- 


nation abilities, which require symbolic representation. 


Lateral Dominance and the Non-Verbal. There was a 
Significant relationship between lateral dominance as 
measured by the Harris and left-right discrimination as 
tested by the Non-Verbal. One hundred percent of the left- 
handed children were confused; 40 percent of the right- 
handed children were confused and 60 percent were discrimi- 
nating; 50 percent of the incomplete-handed children were 
confused and 50 percent were discriminating. One hundred 
percent of the incomplete-eyed subjects were confused; 54 
percent of the right-eyed children were confused and 46 per- 
cent were discriminating; 5 percent of the left-eyed chil- 


dren were confused and 75 percent were discriminating. 
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Table 64 


Relationship Between Lateral Dominance and Left- 
Right Discrimination on the Benton B 


SSSSSSSSSSa9SSaSaS 


Classifications: 
Dominance Left Right Incomplete Tota 
Handedness: 
Confused 3 29 ab 33 
Discriminating 2 19 3 24 
TOtad 5 48 4 oye] 
df=2 Chi-square, =—l, 91en.ss 
Eyedness: 
Confused 10 Pa Ab 2 33 
Discriminating 10 14 0 24 
Total 20 35 2 Sei) 
df=2 Chia=Squarey=—2..03—n.sS. 
Footedness: 
Confused 3 26 4 33 
Discriminating i! 18 5 24 
Total 4 44 9 ayy) 
df=2 Cha—soquane: =a lyn. s. 
Established Crossed Total 
Established Lateral 
Dominance and Crossed 
Dominance: 
Confused 16 Le, 53 
Discriminating 10 14 24 
Total 26 Syl Si. 
df=1 Chi-sSquane w=—0°27 nS. 
Established Lateral 
Dominance, Crossed Established Domi- Domi- Total 
Dominance One, Crossed nance nance 
Dominance Two: One Two 
Confused 16 5 ie) 33 
Discriminating 10 3 dat 24 
Total 26 8 23 27) 
df=2 Chi-Square = 0.52 n.s: 
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Table 65 


Relationship Between Lateral Dominance and Left- 
Right Discrimination on the Benton C 
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Classifications: 
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Dominance Left Right Incomplete Total 


Handedness: 


Confused 
Discriminating 
iNeyercul 


Eyedness: 


Confused 
Discriminating 
Total 


Footedness: 


Confused 
Discriminating 
Total 


Established and 
Crossed: 


Confused 
Discriminating 
mo tars 


Established, 
Crossed Domi- 
nance One, 
Crossed Domi- 
nance Two: 


Confused 
Discriminating 
Total 


4 45 4 53 
ah S 0 4 
5 48 4 BF, 
df=2 Chi-Square = 1.64 n.s. 

22 Sl 0 58 
0 4 0 4 
22 85 0 Si) 
df=1 Chi-Square = 2.70 n.s. 

4 41 8 53 
0 3 il 4 
4 44 9 by. 
df=2 Chi-Square = 0.54 n.s. 
Established Crossed Total 

23 30 58 

§) AL 4 

26 BEL 57 

df=1 Chi-Square = 1.50 n.s. 
Established Dominance Dominance Total 

One Two 

28 8 22 53 
3 0 il 4 
26 8 213 5). 
df=2 Chi=Square = 1..70°n.s. 
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The findings indicated that left-handed children were 


more likely to be confused on the Non-Verbal total one than 
right- or incomplete-handed pupils. These findings might 
indicate that the cerebral organization of the left-handed 
pupils was different, a condition which Zangwill (1962) and 
Hécaen and de Ajuriaguerra suggested existed in left-handed 
people, and that this difference in cerebral organization 
was manifested in a lower level of ability in directional 
Orientation. That left-handed pupils tended to be confused 
Ons the Non-Verbal total one might also reflect the fact that 
the Non-Verbal total one was highly correlated with intel- 
lectual ability and that the pupils who were left-handed in 
this sample had a mean intelligence quotient which was lower 
than that of the total sample (Table 66). 

That the incomplete-eyed group was more likely to be 
confused on the Non-Verbal total one may have been a statis- 
Grea ma Lelrac me inletiatce tous Group Nad sony «EWOmMpUDL seu ne tc 
and the chi-square assumes an equal distribution of the 
variables being measured. A larger percentage of left-eyed 
than right-eyed pupils were discriminating, indicating that 
being left-eyed did not lead to confusion in directional 
orientation on the Non-Verbal in this sample. There was no 
Significant difference in the Neale scores of left-— and 
right-eyed children in this sample (Table 54), so being 
left-eyed was not a disadvantage in either of these tests. 

There were no other significant relationships 


between any type of lateral dominance and being confused or 
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Table 66 


Relationship Between Lateral Dominance and Left-Right 
Discrimination on the Non-Verbal Total One 


EEE LEE EEEe—EeEeEEEESSEeeEeeeeeee____ eee 


Dominance Classifications: 
Left Right Incomplete Total 
Handedness: 
Confused 5 Lg 2 26 
Percentage (100) (395568) (50) 
Discriminating 0 2) 2 ol 
Percentage (0) (60.42) (50) 
Total 5 48 4 Be, 
df=2 Chi-Square = 6.70* 
Byedness:: 
Confused 5 19 2g 26 
Percentage (253) (54.29) (100) 
Discriminating 15 16 0 Sl 
Percentage (75) (452 41) (0) 
Total 20 35 2 57 
daf=2 Chi-Square = 6.87* 
Footedness: 
Confused 3 18 5 26 
Discriminating 1 26 4 Sil 
Total 4 44 9 De): 
df=2 Chi-Square = 2.14 n.s. 
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Table 66 (continued) 


ee or 


Classirications: 
Dominance: Established Crossed Total 
Established and 
Crossed: 
Confused Ihe di lass) 26 
Discriminating 13 18 3. 
Mota L 26 hil 57 


df=1 Chi=Square = /0'. 37 *n.s. 


Established Dominance Dominance Total 


One Two 
Established, Crossed 
Dominance One, 
Crossed Dominance 
Two: 
Confused mks 4 9 26 
Discriminating ive “4 14 Bal 
Total 26 8 Ze 5a. 
df=2 Chi-Square = 0.65 n.s. 





discriminating in left-right discrimination as determined by 
the Non-Verbal (Table 66) total one or by the Non-Verbal 


total two (Table 67). 


Mirror Reversals on the Benton and Dominance. A 
further analysis of the relationships between lateral domi- 
nance and left-right discrimination was made by comparing 
the proportion of pupils who made mirror reversals on the 
Benton total with the proportion who had established lateral 


dominance or crossed dominance. Furthermore, the crossed 
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Table 67 


Relationship Between Lateral Dominance and Left-Right 
Discrimination on the Non-Verbal Two 








Classifications: 
Dominance Lett Right Incomplete Total 
Handedness: 
Confused 4 20 2 26 
Discriminating Al 28 2 31 
Total 5) 48 4 Sih 
df=2 Chi-Square = 2,72 n.s. 
Eyedness: 
Confused 6 18 2 26 
Discriminating 14 any 0 Shik 
Total 20 B85 2 57. 
df=2 Chi-Square = 4.82 n.s. 
Footedness: 
Confused 2 19 5 26 
Discriminating 2 23) 4 Shab 
Total 4 44 9 3) 
daf=2 Chi-Square = 0.49 n.s. 
Established Crossed TotaL 
Established Lateral 
Dominance and 
Crossed Dominance: 
Confused ie? 14 26 
Discriminating 14 1Ey/ oul 
Total 26 Bal 57 
df=1 Chi-Square = 0.00 n.s. 
Established Dominance Dominance Total 
One One 
Established Lateral 
Dominance, Crossed 
Dominance One, 
Crossed Dominance 
Two: 
Confused ale? 5) 9 26 
Discriminating 14 5 14 34 
Total 26 8 29 57 


Chi-Square = 1.3ln.s. 
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dominant group was subdivided into two types of crossed 
dominance: 

1. Crossed dominance one, which was crossed hand and 
foot or crossed foot and eye, and 

2. Crossed dominance two, which was crossed hand and 
eye. The relationship between the proportion of pupils who 
made mirror reversals on the Benton and the proportion who had 
established lateral dominance or crossed dominance of any 
type was not significant (Table 68). T-tests and analysis of 
variance, reported earlier, showed no significant differences 
in the Benton subtest scores of pupils who had established 
lateral dominance or crossed dominance of any type, so the 
above results regarding mirror reversals on the Benton 


possible could have been anticipated. 


Comparisons and Summary 
Asin the first year of school (Smith, 1970), a sig- 


nificant relationship between lateral dominance and left- 
right discrimination was found in the second year of school, 
but the pattern of the relationship was somewhat different 
(Table 69). Smith (1970) found that pupils who had estab- 
lished lateral dominance on the Harris scored significantly 
higher in left-right discrimination as measured by the Benton 
peanomcies NOn-Veribal’Cuand argued, therefore, that strongly 
established lateral dominance lead to better left-right 
discrimination which in turn lead to better reading achieve- 


ment in pupils in grade one. 
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Table 68 
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Relationship Between Mirror Reversals on the Benton Total and 


Established Lateral Dominance and Crossed Dominance 


—ae6GQ(q—0ewawoaaana0@09M9MS—SSSsSSS rr 


Dominance 


Established and 
Crossed: 


No Mirror Reversals 


On Benton 


Mirror Reversals 
on Benton 


Total 


Established, Crossed 
Dominance One, 
Crossed Dominance 
Two: 


No Mirror Reversals 


On Benton 


Mirror Reversals 
on Benton 


Total 


Classifications: 


20 18 
6 igs) 
26 31 


Established Crossed Total 


38 


ibe, 


57, 


df=1 Chi-Square = 2.26 n.s. 


Established Dominance Dominance Total 


One Two 
20 5 1S 
6 3 10 
26 8 23 


38 


iS, 


a7 


af=2 Chi-Square = 2.34 n.s. 
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Table 69 


DIES) 


Comparison and Summary of Relationships Between Pupil 
Performance on Tests of Lateral Dominance and 
Left-Right Discrimination as Reported by 
Annand (1971) and Smith (1970) 
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Research Study Reported: 
Sma L970) 


Annand (1971) 


Signifi- Level of 


Tests 


Harris and 


Benton and Non- 
Verbal: 


Sigma cant dist — 
ference between 
Benton A scores 
of pupils with 
established 
lateral or 
crossed domi- 
nance 


Sig mwise teant dat = 
ference between 
Non-Verbal C 
scores of pupils 
with established 
lateral or crossed 
dominance 


Significantly more 
left-handed pupils 
were consistently 
reversing on the 
Benton A 


Significantly more 
left-handed pupils 
were confused on 
the Non-Verbal 
total one 
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cance 


No 


Yes TOW 


Yes .05 
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This particular relationship did not continue to 
exist in these pupils in the second year of school, however, 
aS no Significant difference was found between the scores on 
any of the Benton subtests or total nor on any Non-Verbal 
subtests or totals one and two of pupils who had established 
lateral dominance or crossed dominance as measured by the 
Harris. 

There was, however, still a relationship between 
lateral dominance and left-right discrimination in these chil- 
dren in the second year of school. Annand (1971) found that 
a Significantly greater proportion of left-handed pupils 
than right- or incomplete-handed pupils was consistently 
reversing on the Benton A. Although the left-handed pupils 
could distinguish left from right on their own bodies con- 
Sistently they did not know the meaning of the verbal labels 
left and right. Annand (1971) found that left-handed pupils 
tended to be confused on the Non-Verbal total one, but not 
on the Non-Verbal total two. Smith (1970) found no relation- 
ship between left-handedness and being confused on the Non- 
Verbal. 

Annand (1971) also found that incomplete-eyed pupils 
tended to be confused on the Non-Verbal, but this was con- 
sidered to be a statistical artifact since there were only 
two incomplete-eyed pupils in the sample. 

Smith (1970) found that left-footed individuals 
tended to be confused on the Non-Verbal, but considered this 


a chance effect.without importance. The present researcher 
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Zhi 
might interpret this finding differently, suggesting that the 
lower intellectual ability of left-footed pupils might cause 
them to score lower on the Non-Verbal since the Non-Verbal 
was Significantly correlated with intellectual ability, since 
Ehewleft-fLooted group of children in the present study had a 
lower mean intellectual ability, ninety-seven, (Appendix I) 
than the total sample. This may also have been the case with 
the left-footed pupils in Smith's sample which was the same 
as the Annand sample except for three children. 

The same relationship continued to exist between 
consistent and inconsistent extensibility and left-right 
discriminationein .971l2as in 1970 since both Annand and omicth 
found no significant difference in any Non-Verbal subtests 
and total scores between pupils who were consistent or incon- 
sistent on the Extensibility. 

RELATIONSHIPS BETWEEN PUPIL PERFORMANCE ON TESTS OF 
LATERAL DOMINANCE AND VERBAL ABILITY 

The relationships between the performance of pupils 
on tests of lateral dominance, the: 

1. Harris Tests of Lateral Dominance 

2. Extensibility 

3. Extensibility Two 
and a test of verbal ability, the Wechsler Intelligence Scale 
for Children, vocabulary subtest, are discussed in this sec- 
tion under these headings: 

1. One-way analysis of variance 


2. T-tests 
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3. Comparisons and summary: 


(Annand (1971) and Smith (1970) 


One-Way Analysis of Variance 


Pupils with crossed dominance two (crossed hand and 
eye) scored significantly better in» verbal ability than 
pupils with established lateral dominance. Pupils with 
established lateral dominance scored significantly better 
than pupils with crossed dominance one (crossed foot and eye 
OmitoOoteandehand) (Table 70). These findings indicated 
that having the dominant hand on the opposite side of the 
body to the dominant eye was not a disadvantage in learning 
the meaning of words in this sample of children. The 
incomplete-footed group, who tended to have more reversal 
errors On the Neale, an indication of reading retardation, 
would have been in the crossed dominance one group, so their 
low scores may have made that group's score significantly 
lower “than others. 

There’ were no Significant differences in the WISC 
vocabulary subtest scores of children who were right- or 
left- established dominant or incomplete-dominant in hand, 


eye or foot (Table 71). 


T-Tests 

That there were no significant differences between 
the WISC scores of pupils who had established lateral domi- 
nance or crossed dominance or who had consistent or incon- 


sistent extensibility (Table 72), indicated that having the 
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Table 70 


One-Way Analysis of Variance Comparing WISC Vocabulary 
Subtest Scores of Pupils with Established Lateral 
Dominance, Crossed Dominance One or Crossed 
Dominance Two on the Harris 
88SsSsSmnM0M030@»0.00N0N SSS 





Computations: 
Tests Summary of One-Way Analysis of Variance 
Source of on WISC Vocabulary Scores: 
Variance 
ae SS df MS F P 


SS ee S Se eee ee eS eee 2 eee ee eee 


Established lateral 
dominance, crossed 
dominance one or 
crossed dominance 
two: 


Between Groups 206.435 2 133024 Sees O03 
Within Groups 2023.38 54 37.48 


Newman-Keuls 
Test on Means: 


3 1 2 
Means 20,23 2189.6 Ztee, 3 
ERIS. On os Sey (ay 
27296 SOL 


io Oe 


Group 1: Established lateral dominance 
Group 2: Crossed dominance one 


Group 3: Crossed dominance two 


“gignificant at the .05 level 
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Table 71 


One-Way Analysis of Variance Comparing WISC Vocabulary Scores 
of Pupils with Various Hand, Eye, and Foot 
Lateral Dominance Characteristics 
SSS SSS 





- Computations: 

Tests (N=57) Summary of One-Way Analysis of Variance 
Source of on WISC Vocabulary Scores: 
Variance ss df MS F P 
Handedness: 

Between Groups 74.46 2 SISOS OF 0.41 

Wientn Groups 2215.78 54 41.03 
Eyedness: 

Beeweens Groupspad /7& Oi ak 277.67 dani On20 

Within Groups 8947.21 Do 162.68 
Footedness: 

Between Groups 3/9.41 2 Lgere yes pal Ih dlls OF3Z 

Within Groups 8845.47 Z 1635.80 

Table 72 


T-Tests Comparing WISC Scores of Pupils Who Had Crossed 
or Established and Consistent or Inconsistent 





Dominance 
Computations: 
Tests N Means Seb. al Pp 
WISC Vocabulary 
Established 26 21.96 6. L0 0.49 One 
Crossed 3 2helss Gis WAL 


WISC Vocabulary 


Consistent 38 Dien 6.59 0.42 0. 67 
Inconsistent 19 27600 6.14 











261 
preferred body parts all on“one Side, or having one or more 
of them on opposite sides, had no effect upon the verbal 
ability of the pupils as measured by the WISC. 

However, when the crossed dominant pupils were 
divided into crossed dominance one and crossed dominance two 
in the present study, the crossed dominance two (crossed hand 
and eye) group had a Significantly higher mean score on the 
WISC than the established lateral dominance group, while the 
established lateral dominance group's mean WISC score was 
Significantly higher than that of the crossed dominance one 
(crossed foot and eye or foot and hand) group, according to 


the One-way analysis of variance. 


Comparisons and Summary 


The pattern of relationships between lateral domi- 
nance and verbal ability as measured by Annand (1971) and 
Smith (1970) did not change in that both these researchers 


found no significant differences in the WISC scores of pupils 





who had established left-, established right-, or incomplete- 
dominance of hand, eye or foot (Table 73). Neither Smith 
nOim@eAnhiand €heundstal significant difference between the WISC 
scores of pupils with established lateral dominance or 
crossed dominance. 

However, when the crossed dominant pupils were 
divided into crossed dominance one and crossed dominance two 
in the present study, the crossed dominance two (crossed hand 
and eye) group had a significantly higher mean score on the 


WISC than the established lateral dominance group, while the 
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Table 73 


Comparisons and Summary of Relationships Between Pupil 
Performance on Tests of Lateral Dominance, Verbal 
Ability as Reported by Annand (1971) 
andsSmithy: (49-70) 








Research Study Reported: 








Annand (1971) Smith (1970) 
Signifi- Level of Signifi- Level of 
Tae cant Signifi- Cant Signi 
cance cance 
Harris and 
WISC 
Signiticantcedirtcer— Yes $ (0) 5) Not tested 
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established lateral dominant group's mean WISC score was 
Significantly better than that of the crossed dominance one 
group. It may be that the presence of the subgroup of five 
retarded readers in the crossed dominance one group made 
that group's mean WISC score significantly lower than the 


other two groups. 


RELATIONSHIPS BETWEEN PUPIL PERFORMANCE ON TESTS 

OF LATERAL DOMINANCE AND VISUAL PERCEPTION 

This section presents a discussion of relationships 
between pupil performance on tests of lateral dominance, the: 

1. Harris Tests of Lateral Dominance 

2. Extensibility 

3. Extensibility Two 
and a test of visual perception, the Marianne Frostig Develop- 
mental Test of Visual Perception under the following headings: 

1. One-way analysis of variance 

Vel CLeSiS 

3. Comparisons and summary: 


Annand (1971) and Smith (1970) 


One-Way Analysis of Variance 


There was a Significant difference between the mean 
scores of groups that had established left-, right- or incom- 
plete-hand dominance with a Newman-Keuls test showing that: 

1. Both the incomplete-handed group and the right- 
handed group scored significantly higher than the left-handed 


group on the Frostig II (figure-ground) 
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2. The incomplete-handed group scored significantly 
higher than the left-handed group on the Frostig total (Table 
74), indicating that left-handed pupils had more difficulty 
with tests involving shifts in perception of geometric forms 
against increasingly complex backgrounds and with all visual- 
perceptual tasks on the Frostig than right- or incomplete- 
handed groups. Left-handed pupils scored significantly 
lower than incomplete-handed pupils on the Frostig total and 
hence would have a lower perceptual quotient. 

The mean score of the left-eyed group, which included 
the two incomplete-eyed pupils for statistical purposes, was 
Significantly higher than the mean score of the right-eyed 
group on the Frostig I (eye-motor coordination), indication 
that being left-eyed had a desirable effect upon performance 
on that subtest, or they may have been more intelligent. 
There were no other significant differences between the mean 
scores of left-, right- or incomplete-handed or eyed groups 
on the Frostig subtests or total. 

There were no Significant differences between the 
mean scores of left-, right-, or incomplete-footed pupils on 
the Frostig subtests or totals. 

Pupils in the second year of school did not score 
Significantly better or worse on the Frostig subtests and 
total whether they had established lateral dominance, crossed 
dominance one, or crossed dominance two (Table 75). 

There were significant differences between the 
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One-Way Analysis of Variance Comparing Frostig Subtest and 
Total Scores of Groups with Various Hand, Eye, and 
Foot Lateral Dominance Characteristics 


Tests 
Handedness: 
(N=5 7) 


Source of Variance Ss 
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Within Groups GS003 


Boos tig, aL 
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Tests 


Computations: 
Source of Variance: SS df MS F 
Frostig Total 
Between Groups PA Ms, See) > 105375 2.52 
Within Groups 2249.81 54 41.66 
Neuman-Keuls Test on Ordered Means: 
3 2 ib 
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Tests 

Source of Variance: 

FErOstig III 
Between Groups 
Within Groups 

Brostig JV 


Between Groups 
Within Groups 


Frostig V 
Between Groups 
Within Groups 


Frostig Total 


Between Groups 
Within Groups 


Footedness: 
(N=57) 
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Table 74 (continued) 





Tests : Computations: 
pource of Variance: SS df MS F 13 
Frostig V 
Between Groups Ovsesr2 2 Orr 02s OF 9 
Within Groups Seek: 54 ONe7-0 


Frostig Total 


Between Groups 4.38 Z 29 O70. ORES: 
Within Groups 2456.94 54 45.50 
Table 75 


One-Way Analysis of Variance Comparing Frostig Subtest and 
Total Scores of Pupils with Established Lateral 
Dominance, Crossed Dominance One or 
Crossed Dominance Two on 

the Harris 


Computations: 
Tests Summary of Analysis of Variance on 
(N=57) Frostig Scores: 
Source of Variance SS df MS E P 
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Table 75 (continued) 


SSS 





Computations: 
Summary of Analysis of Variance on 
Tests (N=57) Frostig Scores: 
Source of Variance Ss df MS F e 
Prostig IV 
(Position in Space) 
Between Groups 0.18 2 CAO (Oh sile! 0.84 
Within Groups 27.54 54 (hy Sal 
BrOSstrgy Vv 
(Spatial Relationship) 
Between Groups 1.47 Z OF 145 1709 O@3S5 
Within Groups 36.50 54 0.68 
Frostig; total 
Between Groups Ssh PAs) Z 2c Se eee O16 Ohes S 
Within Groups 2402.81 54 44.50 


consistent, inconsistent or incomplete dominance on the 
Extensibility Two with the Newman-Keuls Tests on Means show- 
ing that both the consistent and incomplete dominant groups 
significantly higher than the inconsistent dominant group 
(Table 76). This may indicate a difference in cerebral 
organization of the inconsistent dominant group, as suggested 
by Silver and Hagin (1960) about pupils with inconsistent 
dominance. They found that 74 percent of their reading dis- 


ability group had inconsistent dominance on this test. 
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Table 76 


One-Way Analysis of Variance Comparing Frostig Subtest 
and Total Scores of Consistent, Inconsistent 
and Incomplete Groups of Pupils on 
the Extensibility Two 











Computations: 
Summary of One-Way Analysis of 
Tests (N=57) Variance on Frostig Subtests 
and Total: 
Source of Variance So ele MS F P 
PeOewig tL 
Between Groups 30.46 2 15e@ 26 L226 0.29 
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Table 76 (continued) 








Source of Variance: SS (elie MS F 1y 
Frostig V 
Between Groups enh 2 dep =) ecg th ose es) 
Within Groups rate 54 rer Gos 


Fro stig Total 


Between Groups es IAS 2 1h Ses) Pay itah ‘Oks Es} 
Within Groups So ce 54 O65 
T=lestes 


There were no significant differences between the 
Frostig subtests or total scores of groups which had: 

1. Crossed or established dominance on the Harris 
(Table, .77,) 

2. Consistent or inconsistent extensibility on the 
Extensibility (Table 78) indicating that these lateral domi- 
nance characteristics had no effect upon visual perception as 
measured by the Frostig in this sample of pupils in the 


second year of school. 


Comparisons and Summary 


There was a change in the pattern of relationships 
between the pupils' 1970 and 1971 performance on tests of 
lateral dominance and visual perception (Table 79). 

Both Smith (1970) and Annand (1971) found no signifi- 
cant difference in the Frostig subtests or total scores of 


pupils who had established left- or right- or incomplete- 
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Table 77 


T-Tests Comparing Frostig Subtest and Total Scores of 
Established Lateral Dominant and Crossed 
Dominant Pupils 
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Table 78 


T-Tests Comparing Frostig Subtest and Total Scores of 





Consistent and Inconsistent 
Dominant Pupils 
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footedness. Smith also found no significant difference in 
tiesiTostig subtests or total scores Of established left— or 
right- or incomplete-eyedness, but Annand found that the 
established left-eyed groups scored significantly higher than 
the right-eyed group on Frostig I (eye-motor coordination). 

Smith found that the established lateral dominant 
group also scored significantly higher (p<.03) on the Frostig 
V (spatial relationships) than the crossed dominant group, 
but Annand found no significant difference on the established 
lateral dominant or crossed dominant group on any of the 
Frostig subtests. 

Annand and Smith both found no significant differ- 
ence between any Frostig subtests or total scores of consis- 
tent or inconsistent dominant groups, but the difference in 
the Frostig II (figure-ground) and Frostig V approached 
Sign@eveanceokps.07) in Smith's study. 

Annand found that consistent and incomplete dominant 
groups on the Extensibility Two scored significantly higher 
on the Frostig° II (figure-ground) than did the inconsistent 
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Table 79 
Comparisons Between Relationships Between Pupil Performance 


on Tests of Lateral Dominance and Visual Perception as 
Reported by Annand (1971) and Smith (1970) 


Research Study Reported: 
Annand (1971) Smith (1970) 
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CHAPTER VIL 
SUMMARY, CONCLUSIONS AND IMPLICATIONS 


This chapter summarizes the purpose, experimental 
design and results of the study and compares the findings 
with those of Smith (1970). Conclusions are reached, impli- 


cations are drawn and suggestions for further study are 


offered. 


SUMMARY 

The problem, as expressed in the research literature, 
was that it was not known whether lateral dominance and left- 
right discrimination were significantly related to reading 
achievement in young children. Hence both lateral dominance 
and left-right discrimination were investigated in the pre- 
sent study. 

The purpose of the present study was twofold: 

l. It investigated the relationship between left- 
right discrimination and reading achievement, and between 
lateral dominance and reading achievement, in children in 
the second year of school. Various aspects of lateral domi- 
nance in relation to left-right discrimination were also 
studied. Thenatures of lateral dominance and left-right dis- 
criminationwere examined further by comparing the visual- 
perceptual and verbal abilities of children classified accord- 


ing to whether they possessed established dominance, 
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incomplete dominance,established lateral dominance or 
crossed dominance, and according to whether they could suc- 
cessfully discriminate left and right. 

2. It provided repeated measures data to add to 
SmLenes (19/0) so thatean indication of the Longitudinal 
development of lateral dominance and left-right discrimination, 
as well as the relationships of these factors to gains in 
reading achievement, might be ascertained. The following 
comparisons were also made: the lateral dominance character- 
istics, left-right discrimination ability, and reading 
achievement and verbal and visual-perceptual abilities of 
these children as measured by certain tests in May, 1971, 
were compared with the same abilities of these children as 
testeduineMay, e197 0p by omith (1970). This study in this 
way provided additional data on a sample of fifty-seven chil- 
dren in the second year of school in a large urban school 
system. The pupils' scores on the following tests were 
obtained: 
lIPuLWOmtLectseOtelert-right Giscrimination, the: 
a. Benton Test of Right-Left Discrimination 
b. Non-Verbal Test of Directional Orientation 
2. Three tests of lateral dominance, the: 


a. Harris Tests of Lateral Dominance 
Halls eles tS Ole aces. eS 


b. Extensibility 
c. Extensibility Two 
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So. LWORCeES LS of :reading ability, the: 


a. Neale Analysis of Reading Ability, Form A 
b. Gates-MacGinitie Reading Tests, Primary B, 


FOLrMee: 
4. One test of verbal ability, the: 
Wechsteme intel ligencesocale LoreCchildren, 
Vocabulary Subtest 


5S. One test of visual perception, the: 


Marianne Frostig Developmental Test of Visual 
Perception 
62 One testaof intellectual ability, the: 
LorgesMorndikes Intelligences tests Level Iwo. 
All of the tests, except the Gates-MacGinitie, 
Primary B, were administered by the present researcher in 
April and May, 1971. The individual tests were given in ran- 
dom order as determined by a table of random numbers. The 
group tests were administered after all of the pupils ina 
particular school had received the individual tests. The 
Gates-MacGinitie tests were administered in June by the 
classroom teachers and the scores were made available to the 
present researcher. The Gates-MacGinitie marks of only fifty- 
One pupils were available because five children were repeat-— 
ing gradeponerand aysixthypupil dad not receive the test. 
The data from the above tests were analyzed using computer 
programs set up by the Division of Educational Research 


Services of the University of Alberta. 
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FINDINGS AND CONCLUSIONS 


Null Hypothesis One 


A. There is no significant correlation between total 
scores on the Neale and: 
1. Benton subtest and total scores 
2. Non-Verbal subtest and total scores 
B. There is no significant difference between the 
Neale total scores of: 
1. Confused, discriminating or consistently 
reverSing pupils on Subtest A-of the 
Benton 
2. Confused or discriminating pupils on Subtest 
B of the Benton 
3-niConiused fand discriminating pupils:ion Subtest 
C of the Benton 
4. Confused and discriminating pupils on the 
Non-Verbal totals one and two. 
C. There is no significant difference between the 
Benton subtest and total scores of pupils who make 
reversal errors on the Neale and those who do not. 
Doe sthere WS—nOesigniricant, difference in) the Non- 
Verbal subtest and total scores of pupils who make 


reversal errors on the Neale and those who do not. 


A.1. This hypothesis was rejected for the Benton A 


and Benton total for pupils in the second year of school. 








astove tetos peptone 
eit sasidtile: Sonera ith —— 
;2o egmepe | 
“. oa 

3 ino ee “- 
sesddye ao attqua patvenimirse bb to Seavtn0d 4S — 3s 
gosnad ott 20 dt t= e. a 
tastdue ao efiquq piisenimixsertb bas bsevtaod: ee 
notre sft 7619!) yee koe De 
ee eligug piitenimitoeth: bas BoevtnoD: oT ée aybue | vie 
-,Ows Bas ono phates LpdesV=ROH © =~ oirea ve) 
sit nsswted sonexstiib vasolttnpis en 2b ea0dT - .2e Shae rat 


- 





















Sism orlw aliqug io ‘B892002 fs3o3 bos é 
jon oh ofw secon? Bas siéo and | 
“novi sng ay sonsistiib Jassitinpie’ om” 
Siem onw eliqua’ 39, aaxose Istos Bits. 2 
ton ‘ob’ ody seond ba’ stat ‘eit ne 


‘Anodasd 3i3 102 beroots a ae 
.Looise “to isey bnopas “a 


300 

There was a significant positive correlation between the 
Neale and the Benton A and Benton total, at the .05 level. 
The correlations between the Benton B and Benton C and the 
Neale did not reach statistical significance. 

Smith (1970) also rejected this hypothesis since he 
found a significant positive correlation between pupil scores 
on the Benton A and the Neale and a significant negative 


correlation between the Benton C and the Neale score. 


Ane ell Sen ypOthes is gwasere)ecLedstoksthe. Non= 
Verbal C and the Non-Verbal totals one and two; there was a 
Significant positive correlation between the Neale score and 
the Non-Verbal C and Non-Verbal totals one and two at beyond 
the .05 level. The correlation with the Non-Verbal 
approached significance (p = .08) but the correlation 
weeteen the Neale score and the Non-Verbal A and D was not 
Signahicant. 

Smith (1970) rejected this hypothesis for pupils in 
the first year of school; he reported a significant correla- 


tion between the Neale and the Non-Verbal A. 


Tig lls Absiihis hypothesis was rejected. Pupils who were 
discriminating on the Benton A scored significantly better 
than pupils who were confused or consistently reversing. 

When intellectual ability or verbal ability was covaried out, 
however, the difference between these groups only approached 
Significance. (p<.08). 


Smith (1970) also rejected this hypothesis, reporting 
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that the mean Neale score of the discriminating group was 
significantly higher than that of the confused group. (ps ..01). 
The significant difference still existed in Smith's study 
even when verbal ability was covaried out (p05). “Smith 


did not covary out intellectual ability. 


B.2.3.4. These hypotheses were upheld since t- 
tests showed no significant differences between the mean 
Neale scores of confused or discriminating groups on the 
Benton B and C and the Non-Verbal total one and two, although 
the difference approached significance on the Non-Verbal 
total two (p<.06) with the discriminating groups scoring 
higher. 

Smith (1970) also upheld these three hypotheses, 
finding no significant difference in the mean Neale scores 
of groups that were confused or discriminating on the above 


tests. 


Cay Lbisshypothesis was xejected for the Benton Bb 
Since pupils who made reversal errors in oral reading scored 
higher on the Benton B. This hypothesis was not rejected 


for the Benton A, Benton C, or Benton total. 


Dae (nilsehypOthesic was rejected for the Non-verbal 
A since those who made reversal errors on the Neale scored 
very Significantly lower (p<.01) on the Non-Verbal A. It was 
not rejected for the Non-Verbal B, C, D, nor totals one and 


two. 
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Smith (1970) rejected hypothesis one, section C, for 
pupils in the first year of school for the Benton A and B, 
but not for the Benton C or total. He did not reject hypothe- 
sis one, section D, since none of the Non-Verbal subtests or 
total scores was significantly different between pupils who 


made reversal errors and those who did not. 


Conclusion 


It is concluded that in the second year of school 
the ability to discriminate their own left and right body 
parts is “important'in’ order for ‘children to ‘achieve highly in 
oral reading. 

The data showed support for the first research 
hypothesis that higher ability in left-right discrimination 
of their own lateral body parts was associated with higher 
mea inc achievement in children in the second year of school. 
When verbal or intellectual ability was covaried out, however, 
the difference only approached significance. Pupils with 
high verbal or high intellectual ability were able to compen- 
sate for any disadvantages in oral reading which they may 
have had because of their left-right discrimination ability 
deficits. 

Therefore, it is also concluded that being able to 
discriminate left and right on their own bodies would be most 
important for pupils who had low average intellectual ability, 
since they could not compensate so well as brighter students 


for any disadvantages in oral reading achievement which may 
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result from directional confusion, and would be, thus, ata 


double disadvantage in learning to read. 


Null Hypothesis Two 


A. There is no significant correlation between sub- 
test and total scores on the Marianne Frostig 
Developmental Test of Visual Perception and: 
1. Benton subtest and total scores 
2. Non-Verbal subtest and total scores 
B. Thére-is no significant difference between the 
Frostig subtest and total scores of: 
1. Confused, discriminating and consistently 
reversing pupils on the Benton A 
2. Confused and Discriminating pupils on the: 
Ace See On 8 
bey eBentongc 


c. Non-Verbal totals one and two 


A.l. This hypothesis was-upheld. There were no 
Significant correlations between any Benton subtest and 
total scores and Frostig subtest and total scores. 

omith (197/0)* also did not reject this hypothesis 
Since he found no Significant correlations between Benton 


subtest and total scores and Frostig subtest and total scores. 


A.2. This hypothesis was rejected because there 
were significant positive correlations between the: 
im NON-VeLDal Avand Krostig 12 -and If (p<.01) 


2.) sNON=VGrbal Boand Frostig V and total Geka iOn ee) 
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3. Non-Verbal C and PrOstig- 1; V7," Veand= total 
(pe. Ur) 
4. Non-Verbal D and Frostig II, IV, V and total 
(po. 05) 
5. Non-Verbal total one and Non-Verbal total two and 
Brostig 0, 11, LV,-vi ands total "(p<. ole 
Smith (1970) also rejected this hypothesis; he 
reported significant positive correlations between the Non- 
Verbal A and Non-Verbal total and the BrOstigill,.1V,.Viaeand 
total at the .01 and .05 levels of significance, so correla- 
tions between the Benton and Non-Verbal and Frostig were 
singles: ing. 7 sand) 19705) bute not so many nor ao strong in 


IEE GAN a 


B.1.2.a.b. These hypotheses were upheld since there 
were no significant differences between the Frostig subtest 
or total scores Or pupils who were confused, discriminating 
or consistently reversing on the Benton A, though the differ- 
ence on the Frostig V approached significance (p<.06). There 
were no significant differences between the Frostig subtest 
and total scores of pupils who were confused or discriminat- 


ing on the Benton B or Benton C. 


B.2.c. This hypothesis was rejected for the Frostig 
I, II and V and total as there were significant differences 
between Frostig I, II, V and total scores of pupils who were 
confused or discriminating on the Non-Verbal total one 


(p<.05, p<.01) with the discriminating group always scoring 
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higher. The difference approached significance on the FLOS= 
tig IV. There were significant differences between the 
Frostig II and V and total scores of pupils who were confused 
or discriminating on the Non-Verbal total two. The difference 
approached significance for the Frostig IV (p<.08). 

Smith (1970) rejected hypothesis B.1. for the Frostig 
IV, and hypothesis Bi2vas for theeFrostigiIvand IV. He did 


not reject hypothesisSen2ep.Bnor B.2.c. 


Conclusion 

The research hypothesis of a relationship between 
left-right discrimination and visual-perceptual ability was 
supported by this study. Therefore, it is concluded that 
left-right discrimination is related to visual-perceptual 
ability in the second year of school. 
| However, this relationship existed only between 
vVisual-perceptual ability and left-right discrimination which 
involved non-verbal instructions. There was no relationship 
between visual-perceptual abilities and left-right discrimi- 
nation which required the child to perform tasks involving 
identification of his own lateral body parts and the body 
parts of a drawing of a man facing him by following oral 


directions. 


Null Hypothesis Three 


A. There is no significant correlation between 
scores on the vocabulary subtest of the WISC and: 


1. Benton subtest and total scores 
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2. Non-Verbal subtest and total scores 
B. There is no significant difference between scores 
on the vocabulary subtest of the WISC and pupils 
who were: 
1. Confused, discriminating or consistently 
reversing on the Benton A 
2. Confused or discriminating on the: 
a=. Benton ™B 
bs =Benton Cc 


c. Non-Verbal total one and total two 


A.l. This hypothesis was upheld. There were no 
Significant correlations between the WISC vocabulary subtest 


mean scores and the Benton subtest and total scores. 


A.2. This hypothesis was rejected. There were sig- 
nificant positive correlations (p<.05) between the WISC voc- 
abulary subtest mean score and the Non-Verbal C and Non- 


Verbal total two. 


B.1. This hypothesis was upheld. There were no sig- 
nificant differences between the WISC vocabulary subtest 
mean scores of groups which were confused, discriminating or 


consistently reversing on the Benton A. 


B.2.a.b.c. These hypotheses were upheld. There were 
no significant differences between the WISC vocabulary sub- 
test mean scores of groups which were confused or discrimi- 
nating on the Benton B, Benton.C, or the Non-Verbal total 


one and two in children in the second year of school. 
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emi thi(1970) rejected hypotheses A.2. and B.1. for 
children™in ‘the-first year ot school, He did not Treyect 


mypothesesA. 4." -and- Bt 23a. be ce for children in the first 


vear Of School. 


Conclusion 


It is concluded that left-right discrimination is 
related to verbal ability in the second year of school. How- 
ever, this relationship existed only with left-right discri- 
Mination which involved non-verbal instructions regarding 
the lateral parts of the child's own body and of drawings of 
a person facing him. There were no relationships between 
verbal ability and left-right discrimination which required 
the child to identify his own lateral body parts and those of 


a drawing of a man facing him following verbal directions. 


Null Hypothesis Four 


There is no significant correlation between Benton 
total and subtest scores and Non-Verbal total and 


subtest scores. 


This hypothesis is rejected. There was a signifi- 
cant negative correlation between pupils' scores on the 
Benton C and the Non-Verbal C. 

Smith (1970) also rejected this hypothesis. He found 
significant positive correlations between Benton and Non- 


Verbal subtests. 
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Conclusion 
The research hypothesis that children who score 

higher in left-right discrimination tests involving carrying 
out verbal instructions regarding their own lateral body 
parts and those of a man in a drawing facing them will also 
score higher on a test which requires them to follow non- 
verbal instructions regarding their own lateral body parts 
and those of a person in a drawing facing them was not con- 
firmed. Therefore, it is concluded that children in the 
second year of school who were not confused on a verbal test 
of left-right discrimination did not have greater competence 
in non-verbal left-right discrimination than those who were 


confused on a verbal test of left-right discrimination. 


Null Hypothesis Five 


A. There is no significant difference in the Neale 
total scores of pupils who have crossed dominance 
and pupils who have established lateral dominance. 
B. There is no significant difference in the Neale 
total scores of pupils who have incomplete dominance 
and pupils who have established dominance. 

Gee neLewmiLsmilosclgni tit Ccantedir renenceuanmethe Neale 
total scores of pupils who are consistent or 
inconsistent. 

Dep sInere iS NO signaticant Gifrerence in the pro- 
portion of subjects who have crossed dominance and 
who make reversal errors and the proportion of pupils 


who have established lateral dominance and who make 
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reversal errors. 
E. There is no significant difference in the pro- 
portion of pupils who have incomplete dominance and 
make reversal errors and the proportion of pupils 
who have established dominance and make reversal 


errors. 


A. This hypothesis was upheld. There was no signifi- 
cant difference between the mean Neale scores of pupils who 
had crossed dominance and pupils who had established domi- 
nance. 

Smith (1970) did not reject this hypothesis, since 
he found no significant difference in the Neale scores of 


pupils with crossed or established dominance. 


B. This hypothesis was rejected for handedness. 


There was a significant difference between the mean Neale 





scores of left- and right-handed children, with theperagiie— 
handed children scoring higher at the .01 level. There was 
no significant difference between the Neale mean reading 
scores of incomplete- and left-handed pupils or right- and 
incomplete-handed pupils. 

Smith (1970) did not reject this hypothesis because 


he found no significant differences in the Neale scores of 





pupils who had established left-, established right- or 


incomplete dominance of hand, eye, or foot. 


Cel S hypothesis was upheld as there was no sig- 


nificant difference in the Neale scores of pupils who were 
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consistent or inconsistent on the Extensibility. 


D. This hypothesis was upheld as there was no sig- 
nificant difference in the proportion of established lateral 
dominant pupils and the proportion of crossed dominant pupils 


who made reversal errors on the Neale. 


E. This hypothesis was rejected for handedness and 
footedness because there were significantly more pupils with 
established left-hand dominance and incomplete-footedness 
who made reversal errors on the Neale. 

Smith (1970). did, not reject sections, A,-B,.C, and E 
of this hypothesis since he found no significant difference 
in the Neale scores of the groups in sections A, B, and C and 
there were no significant differences in the proportions of 
pupils with established dominance or incomplete dominance 
who made reversal errors on the Neale (Section E). He did 
reject section D since he found that fewer crossed dominant 
pupils than established dominant pupils made reversal errors 


on the Neale. 


Conclusion 

It is concluded that there was a significant relation- 
ship between oral reading achievement and lateral dominance 
in pupils in the second year of school, as indicated by the 
data in this study. Pupils who were Jeft-handed scored sig- 
nificantly lower in oral reading achievement than pupils who 
were right- or incomplete-handed. This is a seldom reported 


relationship in pupils in a normal school population, though 
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Speier 
it has been reported many times in the research literature 
concerning reading clinic populations. 

This relationship may have been revealed by the pres- 
ent study because this was the second year of a longitudinal- 
type study and all of the pupils who could be found who were 
in grade one when tested by Smith (1970) were included in the 
present sample whether they were repeating grade one or not. 
There was, therefore, enough of the children with left- 
handedness and reading disability in the present sample to 
show a statistical difference in scores when compared with 
right- and incomplete-handed children. The difference also 
may have been because the mean intelligence quotient of 
the left-handed group was lower than the mean of the total 


sample. 


Null Hypothesis Six 


A. There is no significant difference between the 
test means of the established lateral dominant and 
crossed dominant subjects on the: 

1. Benton subtests and total 

2. Non-Verbal subtests and totals one and two 
B. There is no significant difference between the 
proportion of incomplete and established right- or 
left-dominant pupils who are: 

1. Discriminating, confused or consistently 

reversing on the Benton A 
Dee Dischiamindting Ore contLused on, the: 


as Benton B 
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c. Non-Verbal totals one and two 


A.1.2. These hypotheses were upheld since there was 
no Significant difference between the means of the Benton 
subtests and total nor the Non-Verbal subtests and totals one 


and two of pupils who had established lateral dominance or 


crossed dominance. 


B.1. This hypothesis was rejected since there was 
a Significantly greater proportion of established left-handed 


children who were confused on the Benton A. 


B.2.a.b. These hypotheses were upheld because there 
was no Significant difference in the proportion of pupils who 
had established or incomplete dominance of hand, eye or foot 
and who were confused or discriminating on the Benton B or 


Bemeonme. 


Be2.c. This hypothesis was rejected Tor the Non— 
Verbal. total one since there was a Significantly greater pro- 
portion of left-handed and incomplete-eyed pupils who were 
confused on this test than there was of pupils who had other 
types of established or incomplete dominance. This hypothe- 
sis was not rejected for the Non-Verbal total two, as there 
were no Significant differences in proportions of pupils with 
various types of lateral dominance who were confused or 
discriminating on the Non-Verbal total two. 


Smith (1970) rejected hypotheses A.1. and A.2. since 
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the Benton A and Benton total and the Non-Verbal C mean scores 
of crossed dominant pupils in the first year of school were 
Significantly lower than the mean scores of established domi- 
nant pupils (p<.0l)nisSmith didtmotiireject hypotheses 
B.1.2.a.b.c. since the chi-square was not significant for the 
contingency tables of discrimination on the Benton A, B, or C 
nor on the Non-Verbal total of pupils who had established or 


incomplete dominance of hand, eye or foot. 


Conclusion 

It is concluded that lateral dominance characteristics 
have an effect upon the left-right discrimination abilities, 
both verbal and non-verbal, of pupils in the second year of 
school. A significantly greater proportion of left-handed 
pupils than right- or incomplete-handed pupils could not dis- 
Peimarace consistently between the left and right sides of 
their own bodies. Furthermore, a greater proportion of left- 
handed and incomplete-eyed pupils than those with other 
lateral dominance characteristics were classed as confused on 
a test which involved following non-verbal instructions 
regarding their own lateral body parts and those of a drawing 


of a person facing them. 


Null Hypothesis Seven 


A. There is no significant difference in the Frostig 
subtest and total scores of pupils who have: 
1. Crossed dominance and pupils who have 


established lateral dominance 
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2. Incomplete dominance and pupils who have 
established dominance 
3. Consistent extensibility and pupils who have 


inconsistent extensibility. 


A.1.3. These hypotheses were upheld since there was no 
Significant difference between the Frostig subtest and total 
scores of pupils in the second year of school who had estab- 
lished lateral dominance or crossed dominance or who were 


consistent or inconsistent. 


A.2. This hypothesis was rejected at the .05 level 
because established left-handed children scored significantly 
lower than established right- or incomplete-handed children 
on the Frostig II (figure-ground subtest) and significantly 
lower than the incomplete-handed group on the Frostig total. 
This hypothesis was also rejected for eyedness, since the 
left-eyed group scored significantly higher on the Frostig I 
(eye-motor coordination) than the right-eyed group. This 
hypothesis was not rejected for footedness since there were 
no significant differences between the mean scores of left-, 
right- or incomplete-footed pupils on the Frostig subtests 
Oiescoca ls 

Smith (1970) rejected hypotheses A.1.2. as he found 
that crossed dominant pupils in the first year of school 
scored significantly lower than established lateral dominant 
pupils on the Frostig V (spatial relationships), and that 


incomplete-handed pupils also scored significantly lower than 
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3E5 
right- or left-handed pupils on the Frostig V. Smith did not 
reject hypothesis A.3. since he found no significant differ- 
ences between the Frostig subtest and total scores of pupils 


who had consistent or inconsistent dominance. 


Conclusion 

It is concluded that there was a relationship between 
lateral dominance and visual perception in pupils in the 
second year of school. Left-handed children scored signifi- 
cantly lower on a test of visual perception which required 
them to delineate certain geometric figures on increasingly 
complex backgrounds than right- or incomplete-handed pupils, 
and significantly lower than the incomplete-handed groups on 
the total visual-perceptual score. 

It may be that the left-handed pupils in this sample 
aid have poorer visual perception in these areas than the 
other pupils, or it may be that they scored lower on these 
tests because their mean intelligence quotient was lower than 


that of the total sample. 


Null Hypothesis Eight 


A. There is no significant difference in the WISC 
vocabulary scores of pupils who have: 
1. Crossed dominance and pupils who have 
established lateral dominance 
2. Incomplete dominance and pupils who have 
established dominance 


3. Consistent extensibility and pupils who have 
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inconsistent extensibility. 


A.1.2.3. These hypotheses were upheld. There was 
no Significant difference in the WISC vocabulary subtest 
scores of pupils in the second year of school who had crossed 
dominance or established lateral dominance, incomplete domi- 
nance or established dominance, or consistent or inconsistent 
extensibility. 

However, when the crossed dominant pupils were divided 
into crossed dominance one and crossed dominance two in the 
present study, the crossed dominant two (crossed hand and eye) 
group had a significantly higher mean score on the WISC than 
the established lateral dominance group, and pupils with 
established lateral dominance scored significantly better 
than pupils with crossed dominance one (crossed hand and foot 
or foot and eye), so that the group of pupils with crossed 
dominance one, which would include the incomplete-footed group 
that tended to make the most reversal errors on the Neale, 
scored the lowest on the WISC. 

Smith (1970) also did not reject these hypotheses as 
he found no significant differences between the WISC scores 


of any of these groups of pupils in the first year of school. 


Conclusion 

It is concluded that there is a relationship between 
not having established lateral dominance and verbal ability 
in the second year of school. Pupils with crossed dominance 
two (crossed hand and eye) scored significantly better in 


verbal ability than pupils with established lateral dominance, 
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while pupils with established lateral dominance scored signi- 
ficantly better than pupils with crossed dominance one 


(crossed hand and foot or crossed foot and eye). 


Null Hypothesis Nine 


A. There is no significant difference between pupils' 
scores in May of the first year of school and in May 
of the second year of school on the following: 

1. Neale total score 

2. Frostig subtest and total scores 

3. Benton subtest and total scores 

4. Non-Verbal subtest and total scores 


5. WISC vocabulary subtest score 


A.1.2.4.5. These hypotheses were rejected since 
there were significant differences between pupils' scores on 
the Neale, Frostig subtests and total, Non-Verbal subtests and 


eotalsiand WISCViny May ,cug70sjtand Mayjad9718 


A.3. There was no significant difference between the 
pupils: cao 0y andrd 9715 Ben tons subtest] andactotalj scoresi,,_,.thus 


hypothesis A.3. was upheld. 


Conclusion 

There was a Significant difference between the 1971 
and 1970 scores of the pupils in the sample in oral reading 
achievement, visual-perceptual ability, non-verbal left- 
right discrimination, and verbal ability with the 1971 scores 


being higher. Therefore it is concluded that pupils in the 
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second year of school scored higher in oral reading, visual 
perception, non-verbal left-right discrimination and verbal 


ability than pupils in the first year of school. 


Null Hypothesis Ten 

A. There is no significant difference between the 
proportion of children in May of the second year 
of school and the proportion in May of the first 
yearPott school who are: 

1. Established dominant 

2. Established lateral dominant 

3x oConsastent 


4. Discriminating 


A.1.2.3. These hypotheses were upheld since there 
were no significant differences between the proportion of 
pupils who had established dominance or established lateral 


dominance or who were consistent in May, 1971, and May, 1970. 


A.4. This hypothesis was rejected since there were 
significantly more pupils who were classed as discriminating 


on the Benton lAcinw197lethanwannlo7o. 


Conclusion 

There was a Significant increase in the proportion of 
children who could consistently differentiate between the two 
sides of their bodies and who knew the correct verbal labels 
EoOmeehtiw and Li oglosinelo/ leas Compacecdawith 197028 Therefore, 


it is concluded that there was a significantly greater 
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proportion of pupils who were discriminating with regard to 
their own lateral body parts in the second year of school 


than in the first year of school. 


IMPLICATIONS 

The following implications are based upon the find- 
ings and conclusionsof the present study and upon the know- 
ledge gained by comparing the findings of Annand (1971) with 
those of Smith (1970). 

1. The finding that in the second year, as in the 
first year of school, pupils who were able to ‘consistently 
identify their own lateral body parts and who knew the cor- 
rece verbal labels for left and:right scored higher in oral 
reading has important implications for teachers in the 
primary grades: 

| a. The above finding implies that all children who 
demonstrate any left-right discrimination confusion regarding 
their own lateral body parts, or who do not know the correct 
verbal labels for left and right, should be consistently 
waUgrite tO: 

1. Discriminate between the two sides of their own 
body, attaching the correct verbal labels to their right and 
left lateral body parts 

2. Discriminate the lateral body parts of a person 
facing them and to attach the correct verbal labels to the 
right and left-lateral body parts of that person. 

Suggestions for improving children's left-right dis- 


crimination ability both of their own lateral body parts and 
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of the lateral body parts of a person facing them may be 
found in Appendix J. 

b. These implications become even more urgent when 
One considers the fact that when verbal or intellectual 
ability were covaried out the difference between the mean 
oral scores of the children who could or could not consis- 
tently distinguish the left and right sides of their own 
bodies only approached significance. That the more intelli- 
gent children could compensate for any disadvantages which 
they may have in learning to read because of deficiencies in 
left-right discrimination of their own body parts, whereas the 
less intelligent children could not, has special implications 
for children in the low-average range of intelligence. 

This situation implies that children in the primary 
grades with low-average intellectual ability should be very 
carefully taught to discriminate between their own lateral 
body parts and to attach the correct verbal labels for left 
and right ‘to’ them, and ‘to: correctly adentify the, lateral 
body parts of a person facing them. Many interesting methods 
of doing this may be developed by innovative teachers. A 
few suggestions for improving children's left-right discrimi- 
nation ability both of their own lateral body parts and of a 
person facing them and for building a bridge between left- 
right discrimination ability and reading achievement may be 
found in Appendix J. 

2. The finding that pupils in the second year of 


school who scored lower on copying nonsense syllables by 


ae al 







, 8 oo Ae oat 
nodw jnepsu s10m nave emoved anotssoilqmt 9 
tatoo toon to Isdxev nedw tedz 3982 yd aa sbi 





aso. ot ‘Homsisdd soneiteti£b oft tuo babus voo sew rel f 
ips ani coal i, : 
-eienos fon Blyod x10 Blue onw aszbLido sit to eszose ical 





ic wr zien tae eae 
mwo vieds to esbie ddpix bas diel ent hah as = eet 


Es 
-tLisint stom sis tedT .eonabitimeke iptescese fail: sa ive veel 
Hoidw espstasvbsalb. yas 10% ait ate aati biuos noxbLido jn9—p CO 
& to seusosd ei oF aso m7 per 
mi egbonsinrts b6: pind : 4S oath 2s A 
3 assisiw: ,etusg ybod mwe aisd+ to noi seaimixoetb ir a 


anoiseoi Lami Isiosge esd \50oq biveo fexblino Jnoptifesnt e: 


| a 
sonepiffesat to spasx spsievs-wol edt as asibiids x zs 
tJ aa Gees 
tamixzq eft ai noxublindo 3tsd4 esi Lomi notseuste eid? 
ia . a eth Yamisy 


Yiev ed biloode yirtlids [susvelfotnt opssevs-wol abe all eobsip 
{exetsf nwo <isds neswted etsnimisoeib os saqnds eitutexeo, ; 


Se oce ey 


#201 rot elsdsl Ladyev tosxx00 sit inanee ot Sas Pa eee 
ath ea 


fsisssf[ ett titnsbi yistoati0s o mand ae : _ - 

eALsnetL tte as 09 Site Salas 

sbonssm poiseetesai yausM neds prices? fteetsq B to ie 
| A .axsioset avitsvonnt yd beqofaveb od vast ——, aia : 
-imixoe ib sete h: Sisl e'netbLirlo phivouges 308 neti 


Pia |) 
& to bas adxBq ‘bod {sidtsl awo xtisdy 20 fitod vate . 


-tisl naswisd opbiva Ss eniblivd 10% Bre so, posh oe? 
sd vem jnemsveidss patbsex bas’ ae >to y" 







7 


wi soltiat ive Se.e@en0n ~ 


baw 


\ 


Ben 
placing magnetic letters on a metal tray also scored low on 
visual-perceptual tests involving eye-motor coordination, 
figure-ground perception, position in space, and spatial 
relationships and had generally low visual-perceptual ability 
has an important implication for teachers in the primary 
quades. TE vimplies that children in’ the first year of school 
who demonstrate any confusion in identifying letters which 
Sbemedohlyeconmused, sSuch asib and "dd! "n' sands tu ,) 'p" 
and 'q', should be given training in visual perception, 
especially in the areas in which they demonstrate a weakness. 
If their confusion persists into the second, or even the 
third year of school, training in visual perception should be 
continued. Suggestions for ways in which to train children's 
visual perception regarding letters and words are given in 
Appendix J. 

8. The;finding that Left-handed children scored 
Significantly lower in oral reading achievement and made more 
reversal errors on the Neale than right- or incomplete-handed 
children in the second year of school implies that special 
care should be taken in teaching left-handed children to read 
and write in the beginning of their first year of school and 
that this special care in the teaching of left-handed chil- 
dren should be followed through until at least the end of 
the second year of school, and longer if necessary. 

Suggestions for teaching left-handed children so 
that they write correctly and develop the habit Ob a Lcicc— co— 


right progression of their hand in writing and their eyes in 
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reading are given in Appendix J. 
SUGGESTIONS FOR FURTHER STUDY 


The following suggestions for further research lead 
to findings which may help children further who have inade- 
quacies: 

1. The present longitudinal-type study found a 
change in the pattern of relationship between pupils' per- 
formance on tests of left-right discrimination, lateral 
dominance, reading achievement and verbal and visual- 
perceptual ability in the first and second year of school. 
some seldom reported significant relationships in this sample 
from a normal school population, such as the relationship 
between left-handedness and reading disability, were noted. 

It is, therefore, suggested that this study be extended into 
subsequent years. 

In this way it might be determined further whether 
pupils who were confused in left-right discrimination of 
their own body parts in grade one, and who became retarded 
in reading, continued to be lower in reading achievement than 
their original classmates who were not confused in left-right 
discrimination of their own body parts. It also might be 
determined how the lateral dominance patterns of the children 
in this sample change over a period of several years and 
whether the relationship between left-handedness and reading 
achievement continued to another year. 

Benton (1950) suggested that a careful longitudinal 


study extending over a period of five to ten years might 
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yield valuable information about the development of left- 
right discrimination and other perceptual abilities in chil- 
dren and whether or not these abilities were important only 
in the early stages of learning to read. 

If this longitudinal-type study were continued in sub- 
Sequent years the following modifications in the design might 
be helpful: 

a. It is suggested investigations regarding silent 
reading be incorporated in the design so that it may be 
determined if the relationship between pupils' ability to con- 
sistently discriminate their left and right lateral body 
parts and silent reading vocabulary achievement found in the 
present study continues to exist in later years. 

b. It is suggested that consideration be given to 
the use of another type of Statistical analysis of the data, 
should such a change in the analysis appear to be advanta- 
geous concerning findings about the abilities of the chil- 
dren in the sample. 

c. The testing of the relationship between whether 
or not pupils make mirror reversals on tests of left-right 
discrimination, both verbal and non-verbal, and their reading 
achievement might be incorporated into the design of the 
study and continued another year. 

d. Dividing the crossed dominant children into those 
who have crossed foot and hand or crossed foot and eye domi- 
nance (crossed dominance one) and those who have crossed hand 


and eye dominance (crossed dominance two) might also be 
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incorporated into the design of study, so that the perform- 
ance of these groups on the various tests used in this study 
might be investigated over several years. 

e. The majority of the children scored very high on 
some of the tests in this study. It is therefore suggested 
that more advanced tests of these particular abilities be 
used so that the children's development in these abilities 
may continue to be measured. 

seu The ~xtensibi lity Two was a new test added by the 
present researcher. It is suggested that hypotheses concern- 
ing this test be incorporated into the design of the study, 
should this longitudinal-type study be continued, so that the 
usefulness of this test as a tool to assist in diagnosing 
children with reading disability might be further assessed. 

2. The present longitudinal-type study found changes 
in the relationships among certain abilities between children 
in the first and second year of school and no changes among 
certain other abilities. Since the findings of this study 
had important implications for teachers of children in the 
primary grades regarding training children in these abilities, 
it is suggested that this method of longitudinal-type study 
of a certain sample of children be applied in other areas in 
the primary grades so that a pattern of development of other 
abilities,.such as auditory discrimination, auditory memory, 
articulatory abilities, and various language functions, in 
children in the contemporary cultural milieu might be 


ascertained. 
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CONCLUDING STATEMENT 


This study investigated the relationship between read- 
ing achievement and each of: left-right discrimination and 
lateral dominance in a sample of fifty-seven children in the 
Second year of school. These abilities in relation to certain 
aspects of verbal ability and visual perception were also 
Studied. In addition, this study provided repeated measures 
Gata toradd to Smith's (1970) data so that an indication of 
the longitudinal development of lateral dominance and left- 
right discrimination and verbal and visual-perceptual ability, 
as well as the relationships of these factors to gains in 
reading achievement, might also be ascertained. 

This longitudinal-type study revealed that in the 
second year of school there was a significant relationship 
between reading achievement and each of: left-right discrimi- 
nation and lateral dominance. It also showed a significant 
relationship between left-right discrimination and lateral 
dominance. 

It was suggested that teachers of children in the 
primary grades should carefully teach children who show any 
directional confusion regarding their own lateral body parts 
to consistently differentiate between their lateral body 
Daateswandsdattach the comnect verbal labels for lett and 
Pigit: first, to their own bodies, and, Secondly, to the 
lateral body parts of a person facing them. 

It was also suggested that the present longitudinal- 
type study might be continued in subsequent years with 


certain modifications in design. 
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LATERAL DOMINANCE 


(From Harris) 











Name 
Age Grade 
Les Throw a ball 
2eeeWind a watch 
5.) Hammerea mai ! 
4. Brush teeth 
bee Combs hair 
6. Lurn door knob 
he Hold eraser 
8. Use scissors 
DPameCllte Wi the knite 
LOW te 
Name 
909g OUT I, puey 
Name 
99S SOUT L pueHy 
Footedness: Eyedness: 
Kicking Telescope 





Stamping Hole 
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The Extensibility Test 


NAME: 





Directions: Close your eyes. Hold your arms out in 


front of you and spread your fingers wide apart. 


Hand Held Highest: 


Preferred Hand: 


Consistent: 


Inconsistent: 


See eo 


i — 





ee 


ee 


a I 
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BENTON TEST OF RIGHT-LEFT DISCRIMINATION 
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Name Grade 





Age Handedness 


_-:-------—->: nk era 


The Benton Test of Right=Lert Discrimination 














Section A: (Subject's Eyes Open) 

1. Show left hand 

2. Show right eye 

3. Show left ear 

4. Show right hand 

Je pouch left) ear with lett hand 

6. Touch right eye with left hand 
7-= touch tight knee with right hand 
8. Touch left eye with left hand 

9. Touch right ear with left hand 


10. Touch left knee with right hand 
Tee COUCH s Hight “ear ewith right hand 
12. Touch left eye with right hand 


(Subject's Eyes Closed) 


iS eeeeoOW right hand 

14. Show right leg 

15. Show right eye 

LG6-eeshOWslert wear |). 

7. Touchvyrght “ear iwithsrightshand 
18. Touch left knee with right hand 
tose Touch raght-eye with left hand 
20. Touch left ear with left hand 
21. touch left eye with right hand 
22. Touch left knee with left hand 
Zoe LOUCh Light Shoulder with Jett hand 
PA eelouch right eye with cight hand 


Section B: 


1. Point to man's right eye 
Zee OlntatO Manse lLettaleg 
BeeeeeOlnec stOlmen: Ss left ar 
Ap eePoint. tosman's right hand 





Section C: 


(ee ute your f2agnt handvon mans elei tear 
2. esPut your left hand on man's lett eye 
SeuePuc your left hand on man’s right shoulder 
AweePuceyour might hand’ On “man's right shoulder 
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Name: 


Age: 





Grade: 


Right - Left Awareness - Non-Verbal 


Directions: I want you to listen carefully and do exactly 


what I say. 
Subtest A (Use pictures) 


1. Raise your hand which 
line as the cat. 


2. Raise your hand which 
line as the dog. 


3. Raise your hand which 
line as the cow. 


4, Raise your hand which 
girl is lying down. 


5. Raise your hand which 
' the picture as father. 


6. Raise your hand which 


is 


is 


is 


the picture as the dog. 


7. Raise your hand which 


is 


the picture as the boy's 


8. Raise your hand which 


the picture as the horse' 


9. Raise your hand which 


is 


is 


shows the way the rabbit 


10. Raise your hand which 
as the words. 


is 


on 


on 


on 


on 


on 


the 


the 


the 


the 


the 


the 


the 


foot. 


on 


s head. 


the 


same 


same 


same 


side 


same 


same 


same 


same 


on the side 
is looking. 


on the same 


Scene tethie 


Side of the 


Side of the 


where the 


Side of 


side of 


Side of 


side of 


which 


side 
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Subtest B 

Directions: I want you to listen carefully and do exactly 
what I say. 

E.g. Use the same hand as I am using and touch this hand of 


ie 


the man. (right hand to right hand) 


Use the same hand as I am using and 
touch this leg of the man. 

(right hand to right leg) 

Use the same hand as I am using and 
touch this leg of the man. 
(aight..hand,.to, s.eft.«leg) 

Use using and touch this 
hand of the man. 

(left hand to,.left..hand) 

Use using and touch 

this eye of the man. 

(left hand to right eye) 

Use using and touch 

this ear of the man. 

(nightehand to left ear) 

Use using and touch 

this eye of the man. 

(left hand to left eye) 

Use uSing and touch this 
shoulder of the man. 

(left hand to right shoulder) 

Use using and touch this 
shoulder of the man. 

(right hand to right shoulder) 





Subtest C 


Directions: Watch me carefully and when I have finished 


make this word exactly as I have done. 


puq debum 
bap qudos 
peb qupez 
qub Dreqot 
bordis drugas or ee 


daput padorz 
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NAME: 


Subtest D 


Examiner sits beside the subject. Each has a picture of a 
woman. Examiner gives the instruction and does the action, 
holding for two to four seconds; subject keeps hands on 
lap during demonstration. When examiner removes hand, 
subject repeats the action. 


Directions: I want you to listen carefully and then do 
exactly as I say. 


1. Use the same hand as I am using and touch this 
leg of the woman. 
(right hand to left leg) 


US ee ewe and: touch this Leg of the woman. 
(right hand to left leg) 
DeeeUSer nee eee ands touch this handwof 


the woman. 
(lefty hand) tor left) hand) 
fesse). 4 sand touch this eye of 
the woman. 
(left hand to right eye) 
Den USO meas and sLOUCh) this -ecarsor 
the woman. 
(right hand to left ear) 
Grae SCerem e cesand: COUCH Lilo seve sor 
the woman. 
(left hand to left eye) 
jC CHoe whee ONC trOuUCh thLsesnoulder 
of the woman. 
(left hand to right: shoulder) 
peeUSe se) 2). and touch this shoulder 
of the woman. 
(righthand toeraght, shoulder) 


Lay out three objects, thus: (1) bottle opener; 
(2) pencil: (3) spool. One set in front of 
examiner; one set in front of the subject. 


Censor ey and) COUCH] Chic. ceMm. 
(eightenand stombottile opener) 
ii Scute eee Band COUCK Mths elven. 


(left hand to spool) 
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GLOSSARY OF TERMS 


Cerebral Dominance: the cerebral hemisphere which controls 
the language functions 

Lateral Dominance: the preferred side of the body for 
manual tasks 

Dominant Hemisphere: the cerebral hemisphere which controls 
the language functions 

Non-Verbal Total One: the sum of the scores on subtests A, 
B, and C of the Non-Verbal 

Non-Verbal Total Two: the sum of the scores on subtests A, 
B, C, and D of the Non-Verbal 

Mirror Reversals: Movements were labelled mirror pee Cana 
when the child performed the exact opposite movement 
to that instructed or demonstrated by the examiner 
on the Benton and Non-Verbal; for example, if he 
touched a left body part with his right hand, when 
he had been instructed to touch a right body part 
with his left hand; also called mirror reversers 

Crossed Dominance One: subjects having crossed hand and foot 
dominance or crossed foot and eye dominance as meas- 
ured by the Harris. That is, the dominant foot was 
on the opposite side to the dominant hand or to the 


dominant eye 
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Crossed Dominance Two: subjects having crossed hand and eye 
dominance. It could mean left-handed and right-eyed, 
or right-handed and left-eyed 

Extensibility Two: a second method of classifying data col- 
lected on the Extensibility test. The second method 
was based upon the present researcher's interpretation 
of Silver and Hagin's (1960) description of Hoff and 
Schilder's (1927) arm extension test which was 
reported in German. A translation of the pertinent 
section aided the present researcher in this second 
interpretation of the test method as described by 
Silver and Hagin (1960) 

Consistent Dominant: the child held his preferred hand for 
writing, aS measured by the Harris, more than one 
centimeter higher than his other hand 

Inconsistent Dominant: the child held his preferred hand 
for writing, as measured by the Harris, more than 
one centimeter lower than his other hand 

Incomplete Dominant: there was one centimeter or less 


between the child's two hands 
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NAME: 


hays 





Rapport-Gaining Questions 


How old are you? 
What grade are you in? 


Do you like reading? 


Do you read very much? 


How much? 


What kind of stories do you like best? 


DO you read books with only one story in them, or books 


With Several ‘stories in them? 


Do you have a library in your schoolroom? 


Does your teacher let you pick a book to read when 


you wish? 


Do you get a book to read when you have a 


few free minutes? 





Do you have books of your own at home? 


How many? 
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The Extensibility Two Test 


NAME: 

Directions: Close your eyes. Hold your arms out in 
front of you and spread your fingers wide 
apart. 


Height of hands: 
Left hand higher: 
Right hand higher: 
Hands the same height 
(one centimeter or less 
difference) 

Wilting Hand: 
Left: 


Rog hts 


Extensibility: 
Consistent: 
Inconsistent: 


Incomplete: 


7 eT ows 


at suo ems twoy bloH 
sbiw siepntt wwoy besige 


oe 


—— 


a 


rtilidie 


aie: 
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TESTS FOR HOMOGENEITY OF VARIANCE 


A.  F-Tests for Homogeneity of Warrance-on ‘the 


Following Variables of: 


1... Boys .and. Girls.Groups: 


F 


EE Ses: 


1 228 


* 


te 


P-Non 
Direction- 
al 


Omal/ 
0.54 


Che) Dentongs: 


pee le 
seni 8 ite) 


tess 2)) 


Jk eke) 
Bag sey Ii 
1 30,9 
Aa 
OG 


Mesfeite! 


Oey 3 
ep ssy/ 


O10 


Be digll 
Ores 
Oe ete 
Crow 
Omn0 


Ome U 


Computations: 
Variance Variance DFl DF 2 
Variable: One Two 
Neale 21591 2 G16 © Ms; 30 
WISC 36) 2148 46.19 a5 30 
2. Confused and) Discriminating “Groups on 
Neale fl 5.6.95 9 182.74 oe 2:3 
Gates-MacGinitie: 
Vocabulary: Stora che) 61.43 29 20 
Comprehension: 36.59 33.00 29 20 
WISC B02 9 SSO 32 23 
ELOStig : 
‘i: Orn 3 MS yal hd by 24 
er Beg 5.49 Syl 24 
rata epee)! sy FS) Se 24 
Ty 0.45 Omow om 24 
V 0.44 OFo0 shal 24 
Total Sea Mls) nb stsy S) Suk 24 
eee nnn 
a = probability. A probability of .05 or less indicates 


the variances are significantly different from each other. 


(Ferguson, 1966) 
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i.0 gt SS ce «St .aL 
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oS.0 @3.f° BS ££ 02.0 
01.0 @8.f BS: Le £2.08 
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3. Confused and Discriminating Groups on the Benton C: 
Computations: 

Variance Variance DF1 DF 2 F P-Non 
Variable One Two Directional 
Neale 164.98 204.00 5 3 1.24 Ope oral 
Gates-MacGinitie: 

Vocabulary 5p:,. 2:0 Types 2 46 3, Ay. 4h: Oo0 
Comprehension 32.54 6.8... 33 46 3, 2. LO 0 ass 
WISC ai, G3 106.92 52 BP dk. 88 OneL0 
Erostig: 
af 11.64 23.33 52 Sy ae OL Ome 
Li 3s. Gio Sri, 54 CH eS Oa8 
Teil. Bes Si Ts OD 52 Ce ee 1M O72 
IV 0.40 2x O00 52 CRP W baseMss O30. 

V 0.66 OW ye 3. 1. 40 OD sadel. 

Total 37-, 9 13625 52 a (3. OS 0.04 

4~ Confused and Discriminating Groups on the Non-Verbal 

Total One: 

Neale TSS ONO) is GO) 25 COPS eae e 0.23 

Gates-MacGinite: 
Vocabulary 83.06 25.48 22 22 3426 0.00 
Comprehension 47.17 Vey dens) oe PIR brs ELLE. | O202 
WISC 48.59 Sie PAS) 25 30g mils. 0.40 

Frostig: 

Hi LOR 2g eo, Pas 30, si. as (Opts) 
LE Svea) 2.86 25 SG. el. eA4 i 
ier 8.07 Sete RS: 25 30 a..0 6 OEY) 
IV 0.58 Ovend.9 25 3.0 ceredvciD. 0 OvendD 
V On97 Oe PNG) INS) 20 wows (OP OKS) 
‘Oea dL 51.54 Lev AE Ss 25 80592,01 0.07 


ee eee eee lee 
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81.0! 


£0. 
0.0 
f2.0 
“40.0 
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Se 
Se 
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isdxeV-nou ond mo aguoxro paidenimixosia baie beesinod lee 


8S .9 EEL VO) ote 
00.0 os.é VS SES 
$0.0 Ya.s tS Ss 
Ob.0 BELL Of © as 
e8.0 B0.f of rot 
{f,0 bS.f O€ cs 
08.0 a0.f Of aS 
Q5.0 Of.5 OF ef 
00.0 ix >t OF cS 


£0.s 


“66.88 


se.0 ae ae 7 


as.0 
£a.as 






et 


se, d0L 


v3.8 
00, 
00.§ 


ef.8€£ @e,f€ ~ _LstoT 


Oa.i€f  00,8€ 


8b.zs a0.€8 
03.11 Ci. noi 


eS.nt 2.88 


va.it 
a8. 
té.8 
PE.0 


Ehaye: 





5. Confused and Discriminating Groups on the Non-Verbal 
Total. Iwo: 
Computations: 
Variable Variance Variance DF1 DF2 F P-Non 
One Two Directional 
Neale 195.42 121/60 24 Bl) SoS 0.261 
Gates-MacGinitie: 
Vocabulary 7 Om Oo PASehe Mi 21 28- 2.95 0.00 
Comprehension 45.11 19709 eal 231 250 0203 
WISC 43.44 36.43 24 Efile ike is) 0.64 
Frostigd: 
I al, Le8 2 25 3 Ome Ore 00 
tial Braal2 2 NG) 25 Os lbeey ey 0.14 
aT 8.60 8.24 25 30M Oe 0290 
IV 0558 Oh SY) 2 She Abs tx) ite o 
V 0.97 0.26 2D Shere eh (fal 0.00 
POcaL poo 255.99 Psa) SOF 2 sali 0205 


oe re 


6. No Reversal Errors and Reversal Errors on the 
Neale Groups: 


Benton: A 60.68 O27 0'0 Bo) DeeRELO On L0 

Total Cs 160) 192.00 53 Pe Pee AEY) 0.19 
Non-Verbal: 

A O02 ike 38) 55 22200 0.00 

B 6.79 Sree SES} 53 BM Bh} Um52 

Total One Mn Sill Syn S18) 53 O29 0 1 F/55) Oh tel F/ 

D Shepley ik 10:0 5S 2 SOL 0.48 

Total Two 14.69 (ens BLS) 26) Og Pees iY, 0.70 
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7. No Mirror Reversal and Mirror Reversal Groups on the 
Benton: 
Computations: 
Variable Variance Variance DF IL DF2 F P-Non 
One Two Directional 
Neale AS heals Greens oy Shs Pee oh) 0.02 
Gates-MacGinitie: 
Vocabulary Gree 52.84 36 Hie allel 0.89 
Comprehension 37.53 2 OR kG 36 I@y 10.26 Os. 67 
WISC eRe veg ole) 31.04 Sy) dish 7 Abate} Sega es 
8. No Mirror Reversal and Mirror Reversal Groups on the 


Non-Verbal Total One and Their Scores on the: 


Neale het sy my( Oi) LSS / 9 21 34 1.44 Os BS) 
Gates-MacGinitie: 
Vocabulary eh) SHE HGR Go 20 2OR ele io OF 22 
Comprehension PMS 39'S) ars 2 20 29 8.04 OAS 


WISC Zo OO) 48.05 Paik See 7 AL 824 0.24 
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a 


par 


ph 


: ST a ae Cs 
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£°.0 Sao.f. he Is 20.8 


chs) 7/ 





9. Established Lateral Dominant and Crossed Dominant 
Groups: 
Computations: 
Variable Variance Variance DF1l DF2 F P-Non 
One Two Directional 
SS tO ae se ee A A A A OEP RN 
Benton:A: 49.44 76.69 25 SOT Ae gS Onezey, 
B Spex) 3.67 HS) eel (a Gigs 
c Vike MS) 1 lig 2 see le 6 0.42 
Total if eee G Siow 25 SO oes One59 
Non-Verbal: B G25 Thea 25 SO Ui hegagll lS) 0.66 
(@ De AyPalsy Ceeyt hs) 235 209 wee 49 Wie 0) 
Le ca LaOne 8.88 9.38 25 S00) res 0.89 
D Engels Shed oe ee Sabie, hype) O76 
oval lwo ES 0.0 Ph see) 25 S0ee eG 0.84 
Neale eae 7 UT Se 25 SHO). theses) Oy The 
Gates-MacGinitie: 
Vocabulary See gists dk ow 25 ZA, 0.70 
Comprehension 30.34 40.76 Tas) 24 1.34 (ear), 
\iVIESIS ¢ 
Vocabulary Sub- 
Test) 937224 44.98 25 SO el hig Aah OFG5 
FEOStIg: 
poe al 9.29 145,333 25 30). 1F..54 Oy. 27 
igi are 3 5. 15 25 30) e615 Op..2e1' 
LEE OR 26 D835 25 30m 19.138 0.66 
ING OF, 772 O153:2 25 305° 2.22 0.04 
V 0)..6'2 (Oyaegs: 25 (0) eed) Re Ok 01,638 


Tota-L 45.56 43.42 2D 3 Oven va0).5 (ae she) 
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10. Consistent and Inconsistent Groups on the 


Extensibility: 
Computations: 
Variable Variance Variance DF1 DF2 F P-Non 
One Two Directional 
a ee ee Ee ee. See Oe ee, ee ee ee 
Benton:A Shop yall Bias 7: CH Po 4s S4-4 O734 
B 3.28 3.93 or, gs a Boa Ozo2 
c 195 aA Sy VS **1:. 09 0.80 
Total le O38 FO0e25 27 algeh 1 Siege he) 0.38 
Non-Verbal:A 0203 Oe 2.1. 37 8348.00 0.00 
B 5.60 Ss. 91 Sy) TS pe 59 Ons 
c 02 9'0 aL Ss EB, oe gS Las 0-32 
Total One ea, vee ay Lo. 64 ORO 
D Si Ad 3.04 37 Morel S24 OF62 
rota | “Two thay £he) 205 20 637/ Sie eto GC 0.14 
Neale 164.03 1 62% 77 37 8 gal. 00 108 
Gates-MacGinitie: 
Vocabulary oat fh) Bo. 53 36 ID 621.05 0236 
Comprehension 34.85 36%. 18 36 43 Hal.04 0. 838 
WISC Vocabulary 
Subtest ale. Syl Seo oy HSE 9 alee Wes OF? 
Prostig: 
it 10.17 16.89 ah 185 1.66 ah, ES) 
dO i Sema: 5.99 sly) dew PE Re) Oe-LG 
ae URS Oz SS Sey eta MS) O30 
IV OS6r: OF2'6 on lh shaman wear ero eA 0.06 
V Oveuian Oe 54 37 13 sel: 42 02438 


Jian ers asl 39 542 Se als: Sil ol. 40 Ues3 





er .0 
OL .0 
0£.0 
a0.0°~ 
£3.0 
BE .0 
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a ceae Saeed 
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B. Chi-Square Tests for Homogeneity of Variance on the 


Following Variables Between: 


Pe Confused, Discriminating, and Consistently 
Reversing Groups on the Benton A: 


39 








Computations: 
Variable Chi-Square Probability 
Neale 3.68 OES 
Gates-MacGinitie: 
Vocabulary 3206 OZ). 
Comprehension Ono ONe 7 
WISC, Vocabulary 
Subtest OR 28/ 0.87 
EDOSEIG : 
ag On 6 0.84 
Jig egies) 0.64 
maga One O47, 0 977, 
IV 0.94 0.63 
V 14.03 0.00 
TOta - 0.42 0.81 


2. Established Left-, Established Right-, and 
Incomplete-Handed Groups on the Harris 





Neale 2208 
WioGy vocabulary 
Subtest 0.20 
PLOStLG = 
I 0. 4/,6 
Lt dng SD 
iyag a0 6 
IV ish 
V TES COW 
Total 4.16 


0.68 
0.40 
Ore 
0.47 
O08 
O. 1s 
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TE. 
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€L.0 
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3. Established Left-, Established Right- and 
Incomplete-Eyed Groups on the Harris: 








Computations: 
Variable Chi-Square Probability 
Neale Qiu 0.64 
WISC Vocabulary 
Subtest 0.24 0363 
Frostige 
I Hoe SHO) 0.25 
jig OS 0.46 
iayeas hg ais) O57 
IV 1.60 Ore 
Vv (ey) 0.44 
Tea Oreo 0.66 


ee rn gee ee 
eee SSS SSS SS SSS SSS a SS SS SSS 


4. Established Left-, Established Right- and 
Incomplete-Footed Groups on the Harris: 





Neale 0208 09.8 
WISC Vocabulary 

Subtest ewe 0.42 

ErOsitigic 

I 07-016 Oo 

Ee Oees.3 O83 

aE Mo al Or, 

IV PAY) he Sy 

V 4.54 O'L0 

Tota LG Oh BS 








5. Established Lateral Dominant, Crossed Dominant 
One and Crossed Dominant Two Groups on the 


Harris: 
ee a se aS a fl es a i ld rl Re ee 
Neale 1.48 0.48 
Gates-MacGinitie: 
Vocabulary 0.94 Oe Soe) 
Comprehension Ome 0.69 


WISC Vocabulary 
Subtest Os 39 Oeo2 


ob.0 

~ 2.0 
£S.0 
bb .0 

, 03.0 





\ge.0 


Insnimod 


siz ao aquoz owl trnsaimoed 


BbLO 


ae bn ~stighs bedeiidssed ,-tied bedeildsdes — (ie 
* +:@ktvsH sda mo equord bes oo0t-stolqmoonl 2 ia 
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ev .t 


30.0 

~, BE .0 
Sif 
00,3: 
$e.8 
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5's (continued) 





Computations: 
Variable Chi-Square ProbabsLity. 
ELOSEIG: 

i dee Uie 0.60 
Vea ATES) 0.41 
Pik Ovsed-3 0.94 
IV Shays 0.06 
Vv dU Oh aes) Om On 

Totad Od. O60 





6. Consistent Dominant, Inconsistent Dominant and 
Incomplete Dominant Groups on the 
Extensibility Two: 





Neale 25209 O33 
Gates-MacGinitie: 
Vocabulary 2.30 O32 
Comprehension Zee Orns 6 
WISC Vocabulary 
Subtest ihe te@) 0253 
HEOSELG: 
a Si5l0) db One 
ia Gro 0.04 
Piel Oa Og 
Vi 2.48 O.29 
V DOR ERS) 0.00 


Total ites) OSE RS) 
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C. T-Tests for Homogeneity of Variance on the Following 


Variables Between 1971 and 1970 Groups: 


a a ee ee 


Variables 


DF 


Computations: 
T-Test Values 


for 


Variances 


So SS Eee eee ee Se 


Neale 


WISC, Vocabulary 


Subtest 
Benton: 


A 
B 
c 
Total 


Non-Verbal: 


A 
B 
c 


Total One: 


Fr OStigi: 


fy 

ICAL 

TEAL IE 

IV 
V 
otal: 


Sys) 


eS) 


= Oe 2-0 
0.80 
a rope: 
O32 


0.84 
0.43 
0207 
OE 


O00 
0769 
0.74 
O.72 


0.24 
0.00 


0.00 
02100 
0.00 





APPENDIX 1 


SCORES AND CLASSIFICATIONS OF PUPILS ON VARIOUS TESTS 


S10)5) 


ae . —_ 
oo ‘ - 2ed 7 
-— Our _ ; ae 
a tek prey: ~~ 
* a 7 5 











~ I xravaqqa "Fe we 


finde Ele a 

Bis ‘ ds a 

2T2sT 2UCIAAV MO 2IIIUE AO SHOLTADIILSSAID GHA SEAODA = = 
' — 





LEGEND 


ice eUupit a LD numbers 


Peco so Peoutin clea orl soy boy) 


3: Age in months 


Scores on: 


4: Lorge-Thorndike 


bea Neale 
6: WISC 
7: Benton A 
8: Benton.B 


9: Benton C 


PO: Benton total 


ll: Non-Verbal A 
12: Non-Verbal B 


13: Non-Verbal C 


as Non-Verbal 


A 


B 


S 


total one 


15: Non-Verbal D_ 


16: Non-Verbal 
ii Mase twecker at 


eos ibe LL 


19: Frostig III 


20 er LOS Lge LV. 


21: Frostig V 


D 


total 


Po -eerrostig total 


23: Pupil ID numbers 


24: Writing hand (1: left hand; 2: right hand) 
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a tn0 281002 
) a rn t ds Sirona 


bor 





el ate _ 
T-Spriol 
— 
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J 7 ¥; 


g oa 
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26: 


may 


28: 


P30 


SO: 


SUES 


sas 


245) 


34: 


aD 


36: 


oii 
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LEGEND (continued) 

Dominant hand (1: left; 2; right; 3: incomplete) 
Dominant eye (1: left; 2: right; 3: incomplete) 
Dominant foot (is elert; 9:5 “right, 3: incomplete) 
Type of lateral dominance (1: established lateral 
dominance; 2: crossed dominance one; 3: crossed 
dominance two) 
Type of lateral dominance (l: established lateral 
dominance; 2: crossed dominance) 
Classification on the Benton A (1: confused; 2: discrimi- 
nating; 3: consistently reversing) 
Classification on the Benton B (1: confused; 2: discrimi- 
nating) 
Classification on the Benton C (1: confused; 2: discrimi- 
nating) 
Mirror reversals on the Benton (l: no mirror reversals; 
2: mirror reversals) 
Classification on the Non-Verbal total one (1: confused; 
2: discriminating) 
Classification on the Non-Verbal total two (1: confused; 
2: discriminating) 
Mirror reversals on the Non-Verbal (1: no mirror rever- 
sals; 2: mirror reversals) 
Reversal errors on the Neale (1: no reversal errors; 


2: xreveral errors) 


Scores on: 


SUSE 


Gates-MacGinitie, Primary A, vocabulary subtest in 1970 












(eveiqaosai +f saipix +8 tet 0) oe 

| (edafgpoosh r€ ,daipix 2S ;F20L ay $08 he 
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LEGEND (continued) 


Scores on: 


397: 


40: 


Al: 


AZ: 


43: 


Gates-MacGinitie, Primary A, comprehension subtest in 
1970 

Gates-MacGinitie, Primary B, vocabulary subtest in 1971 
Gates-MacGinitie, Primary B, comprehension subtest in 
1S Ab 

Classification on the Extensibility Two (1: consistent 
dominant; 2: inconsistent dominant; 3: incomplete 
dominant) 

Classification on’ the Extensibility (1; consistent 


extensibility; 2: inconsistent extensibility) 
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SUGGESTIONS FOR IMPROVING LEFT-RIGHT DISCRIMINATION 
AND READING ACHIEVEMENT 
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SUGGESTIONS FOR IMPROVING LEFT-RIGHT DISCRIMINATION 
AND READING ACHIEVEMENT 

There are many ways in which children can be taught 
to discriminate left and right on their own bodies, for 
instance: 

1. Games such as "Simon Says" may be played. In 
this game the child follows instruction prefaced by the 
words, 'Simon says'. For example, this instruction might 
be given, "Simon says, ‘Touch your left knee with your right 
anor 

2. Games such as the "Kokie Okie" may be played in 
which movements are made to music, the child moving various 
lateral body parts in response to the singing of the instruc- 
tions. 

To transfer the learning of the left and right sides of 
his own body to reading, teaching which incorporates a strong 
combination of the visual, auditory, kinesthetic and tactile 
senses may be carried out. This means that the child should 
be able to see, say and feel the letters and words, and may 
be accomplished thus: 

1. To help the child establish his concept of the 
characteristics of each individual letter, the letters may be 
cut from sandpaper or felt fabric. The child should then be 
encouraged to handle the letters, to make their sounds and 


to put them together to form words. 
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2. Another alternative would be to trace out the 
vetters an) loose sand)? making) theirxsounds. © The»chadd could 
then proceed to trace out whole words, especially those 
involving the letters with which he may be having trouble 
suchas brat ni.euyy fa fic Ate on fothers: 

3. Word awareness might also be fostered by using 
the V.A.K.T. method of tracing out words with the index 
finger and then writing the words. The steps in this method 
are outlined below: 

areusLOOks atweche word, sts) beginningsand ats 
ending 

Deeeasayori ealoud 

ce spe Bit waloud 

d. Trace the word with the index finger 

e. Write it 

f. Compare his written word with the word 
being studied 

g. Repeat the process until mastery is 
attained. 

These types of visual, auditory, kinesthetic and 
tactile learnings can be done at school under the supervision 
of the teacher or at home when an older person is available 
to help the child. 

In order to ensure that children learn to discrimi- 
nate the left and right lateral body parts of a person facing 
them and to attach the correct verbal labels to them the 


teacher should always raise his right or left hand when he 
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tells the pupils to raise theirs. This is especially impor- 
tant during physical education periods when the pupils are 
all watching the teacher demonstrate an exercise that involves 
using or moving toward one or the other sides of the body. 
If the teacher always raises his right hand when he tells the 
pupils to raise their right hand and his left hand when he 
tells the pupils to raise their left hand they will be more 
likely to learn to correctly discriminate between and 
correctly label the left, and. right body, parts of.a person 
facing them. 

To improve the visual perception of children who 
have trouble differentiating between letters which are easily 
Contused,. suchaasa Ou ond dla.’ nlland alu yeand esp and, *q* 
and who are low in the visual-perceptual abilities of eye- 
Motor coordination, position in space, and spatial relation- 
ships these procedures may be used: 

1. Use exercises developed by Marianne Frostig to 
improve the above visual perceptual skills. 

2. Print the letters which are easily confused, 
or with which the child is having trouble, on fine sandpaper 
with a felt pen. Draw arrows to show the correct direction, 
then have the children trace these with their fingers to 
learn the correct directions. After they have traced these 
letters have them print words using these letters and sound 
them out for reinforcement, for example, 'cab' and 'cad'. 

3. Teach the child to use his thumb as a stabilizer 


to orientate his printing. That is, have him place his left 
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Sila 
hand flat on the desk, use his right hand to make the letters, 
and teach him four directions in relation to his thumb: 

A; away from his body A B 

B: towards his body | | 

C: away from his thumb pe 

4 : D 

D: towards his thumb é 
The teacher would say and do the actions with the child to 
begin with and then gradually let him do them by himself. 
For example, to make a 'b' the steps would be to: 

a. make a line towards the body (B), and 

b. -a Curve away from his ‘thumb’ (C)-om the bottom 
half of the line, and to make a 'd' the steps would be: 

a. make a line towards the body (B), and 

b. a curve towards his thumb (D) on the bottom half 
of the line. 

4. Use the Instructo Magnetic Manuscript Assortment 
(1969) to practice Separating figure from ground by picking 
out letters which are easily confused and making words with 
them, always being careful to lay out the letters in a left- 
to-right sequence. 

To ensure that left-handed children learn to read 
and write in a consistent left-to-right sequence the follow- 
ing suggestions are made: 

1. The reader is referred to Hécaen and 
deAjuriaguerra (1964), pp. 91-93) for suggestions about 
circumstances under which children should be taught to use 


their left hand for writing. In general, they suggest 
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teaching children who exhibit strong left-handed tendencies 
to use their left hands for writing, taking care that they 
hold their hands in a natural position and move consistently 
Mimew let lO-rignti qlreclion. 

2. Left-handed children should be consistently 
taught to adentify their own lateral body parts and to attach 
the correct verbal label for left and right to them. They 
Should also be taught to identify the lateral body parts 
of a person facing them and attach the correct verbal labels 
for left and right to these body parts. Suggestions for 
accomplishing this were made earlier in this section. 

3. Left-handed children should be given instruction 
in identifying letters if they show any confusion regarding 
VJetters which are easily confused, such as ‘b’ and ‘d", “n' 


jC Oueeanceen Dp panded i suggestions for doing this were 


made previously in this section. 
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